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Executive Summary 
The FIRE-IN project is an initiative funded by the European Commission and initiated on the 1st of 
May 2017. FIRE-IN has been designed to raise the security level of EU citizens by improving the 
national and European Fire & Rescue (F&R) capability development process. FIRE-IN addresses the 
concern that capability-driven research and innovation in this area needs much stronger guidance 
from practitioners and better exploitation of the technology potentially available for the discipline. 

The purpose of this report is to detail the implementation of the solution screening procedure as well 
as the validation and evaluation of the identified publications, projects, standards and technologies 
in terms of their potential to address the Common Capability Challenges (CCCs) as identified by the 
1st cycle of workshops.  
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1. Introduction 
Deliverable 2.2 discusses the screening of available solutions and their utility in matching the 
capability gaps that were identified by the Thematic Working Groups (TWGs) in WP1. The 
methodology for the implementation was detailed in D2.1 (Methodology for RDI and standardisation 
screening). This report details the actual implementation of the screening as well as the identified 
solutions. It also describes the validation and evaluation process for the solutions in terms of their 
potential to close the existing capability gaps. The deliverable consists of the following chapters: 

- Description of the screening process 
- Options to access and update the solutions report (Online version of findings) 
- Validation process 
- Evaluation process 
- Next steps 

2. Implementation of the screening 

2.1. Process 
The RDI and standardisation screening was mainly implemented as detailed in Deliverable 2.1 on the 
screening methodology. The screening was conducted between August and September 2018 and 
related to the Common Capability Challenge (CCC) matrix resulting from the first workshop cycle of 
the FIRE-In project (see table 1). 
 
Table 1: FIRE-IN Common Capability Challenges (CCC) matrix1 

CCC 
High flow of effort 

in hostile 
environment 

Low frequency, 
high impact 

Multi-agency / 
multi-leadership 

environment 

High level of 
uncertainty 

Incident Command 
Organization 

Focus on 
sustainability of safe 

operations 

Anticipate 
vulnerability and 
communicate to 

the public 

Distribute decision-
making 

Strategies 
choosing safe, 

resilient scenarios, 
and maintaining 

credibility 

Knowledge cycle Train specific roles 
and risks 

Organizational 
learning focusing 
efforts in key risks 
and opportunities 

Build a shared 
understanding of 

emergency and train 
interagency 
scenarios 

Focus on capacity 
building towards 

more resilient 
societies 

Community 
involvement 

Develop public self-
protection 

Prepare 
communities for 

the worst scenario 
before it happens. 

 
Cultural changes in 
risk tolerance and 

resilience 

                                                           
 
 
1 For more details have a look at Deliverable 1.2 (Report on current capability challenges). 
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Pre-planning 

Pre-plan a time-
efficient, safe 

response, minimizing 
responder’s 
engagement 

Negotiate solutions 
with stakeholders 

for anticipated 
scenarios 

Plan interoperability 
and enhance 

synergies 

Focus on 
governance and 

integral risk 
management 

Guidance 
instruments and 

standards 

Establish procedures 
and guides 

Standardize 
capabilities in front 
of pre-established 

scenarios 

Establish an 
interagency 
framework 

Build doctrine for 
resilience in 
emergency 

services and 
societies 

Information 
management Information cycle 

Focus key 
information on 

decision-making 

Define common 
information 

management 
processes between 

agencies 

Provide an 
efficient, flexible 

flow of information 
for a shared 

understanding 

Technology 

Use technology to 
assess risks and 

minimize responder’s 
engagement 

Forecast and 
simulate complex 

scenarios 

Technological tools 
to support data 

sharing 

Get a clear picture 
of the risk evolution 

 
Based on this matrix, a screening table (Excel-Sheet) was initially developed for a screening of the 
solutions (see Annex I). It consisted of the following details per solution: 

- Name of providing organisation 
- Organisation type of provider 
- Country of origin 
- Contact 
- Technology Readiness Level (TRL)  
- Website-Reference 
- Description 
- Reason applied/not applied 
- Timeframe – When is technology expected to be mature? 
- Potential recommendations for additional research 

 
This Excel-Sheet was used for collecting solutions but it became inconvenient for filling in and 
revising the document. This was the case because the Excel-Sheet was intended to feed the 
information into the e-platform, which is currently still under construction. A Word template, which 
only contained limited information, was developed to make it easier to validate and evaluate the 
collected solutions (see Annex II).  
 
The template encompasses seven sections, one for each of the CCCs detailed by the matrix (see table 
1). While the Guidance instruments and standards were mainly completed by INERIS and 
Technologies were compiled by KEMEA, Fraunhofer INT searched for research projects and journal 
publications under the remaining challenges, namely Incident command organization, Knowledge 
cycle, Community involvement, Pre-planning, and Information management. Under each chapter, 
solutions were differentiated according to the incident characteristics (High flow of effort in hostile 
environment, Low frequency, high impact, Multi-agency / multi-leadership environment, High level 
of uncertainty). An additional generic category was added at the beginning for those solutions that 
matched either several or none of the suggested categories. Each chapter is introduced by an 
overview table of all solutions under one capability challenge. 
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Overall, the completed document is 109 pages long and includes almost 300 solutions (see Annex III).  

2.2. Methodology 
In terms of the methodology of the screening process, projects and journal articles were searched 
based on a combination of the key words of each CCC and the incident characteristics. More 
specifically, it was implemented as follows: 
 
Projects 
1) The files found on 30 August 2018 at 
https://data.europa.eu/euodp/en/data/dataset/cordisfp7projects (more specifically: table for "FP7 
projects" http://cordis.europa.eu/data/cordis-fp7projects.xlsx) and 
https://data.europa.eu/euodp/data/dataset/cordisH2020projects (more specifically: table for 
"H2020 projects" http://cordis.europa.eu/data/cordis-h2020projects.xlsx) formed the basis for the 
search for projects. They encompassed several thousand projects. 
 
2a) Initial filtering of the two above mentioned tables led to a list of FP7 and H2020 projects fitting 
the search term with regard to the contents in the column "title" and/or the column "objective". A 
search mechanism representing the following search term was used: 
["crisis manag" OR "disaster respon" OR "fire fight" OR "search and rescue" OR "search & rescue" OR 
"rescue mission" OR "rescue operation"]. Note: Filtering for a term in "" allowed for no variation in 
between the "", but for truncations on both ends -  e.g. filtering for "trust" would both find "trust", 
"trusted", "mistrust" and "mistrusted"; the filtering was case insensitive. 
 
2b) Subsequently, subsets of the resulting set of projects (that have been filtered as described above) 
were highlighted with regard to the content in the column "title" and/or the column "objective" by 
using the following search terms: 
1.1 ["command"  AND ("aware" OR "forecast" OR "predict" OR "sustain"] 
1.2 [("command" OR "public" OR "vulner") AND ("extreme" OR "high impact")] 
1.3 ["command" AND ("decision" OR "manage")] 
1.4 ["credibility" OR "crowd" OR "initiative" OR "resilie" OR "trust" OR "uncerta" OR "warning 
system"] 
2.1 ["plan"  AND "scenario" AND "respon"] 
2.2 ["plan" AND ("extreme" OR "high impact" OR "prevention")) 
2.3 ["plan" AND ("synerg" OR "interoperab" OR "agenc")] 
2.4 ["plan" AND ("capacity building" OR "governan" OR "resilie")] 
4.1 ["special" AND "train"] 
4.2 ["high impact" OR ("extreme" AND ("environment" OR "event" OR "scenario"))] 
4.3 ["standard" AND ("decision" OR "operation")] 
4.4 ["risk management"] 
5.1 ["dynamic data" OR "information manage" OR "information uncertain" OR "misinformation" OR 
("info" AND "manage") OR ("information" AND "validation")] 
5.2 ["extreme event" OR "high impact"] 
5.3 ["info" AND ("sharing" OR "standardisation" OR "standardization" OR "standards")] 
5.4 ["info" AND ("domino" OR "uncertain")]  
6.1 ["crisis manag*" OR "disaster respon*" OR "fire fight*" OR "search and rescue" OR "search & 
rescue" OR "rescue mission" OR "rescue operation" 
6.2 ["crisis manag*" OR "disaster respon*" OR "fire fight*" OR "search and rescue" OR "search & 
rescue" OR "rescue mission" OR "rescue operation" AND "community"] 
6.4 [crisis manag*" OR "disaster respon*" OR "fire fight*" OR "search and rescue" OR "search & 
rescue" OR "rescue mission" OR "rescue operation") ) AND "community")AND ("volunt*" OR "Train*" 
OR "Aware*" OR "Communication*" OR "Credibility" OR "Empower*) 

https://data.europa.eu/euodp/en/data/dataset/cordisfp7projects
http://cordis.europa.eu/data/cordis-fp7projects.xlsx
https://data.europa.eu/euodp/data/dataset/cordisH2020projects
http://cordis.europa.eu/data/cordis-h2020projects.xlsx
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The number of project after the second filtering process encompassed 135. Of those 135 projects, 34 
projects seemed not to fit according to their short description. The websites/CORDIS details of the 
remaining 101 projects were searched manually with respect to their scope and output and only 
those projects that seemed to provide a potential solution matching a described capability challenges 
were selected for the solutions catalogue. 
 
Journal Articles  
The same key words used for the project search formed the basis for an analysis of publish articles as 
registered under the Web of Science (Advanced Search) 
(https://apps.webofknowledge.com/WOS_AdvancedSearch_input.do?SID=C2UFa5Szh5ceZp8O9Xx&
product=WOS&search_mode=AdvancedSearch). Subsequently between 50 and 200 articles could be 
identified. They were analysed manually based on their abstracts and those that seemed to have the 
best match (about 3-15 per category) were selected for the solutions overview.  
 
Standards 
In terms of guidance instruments and standards, the meeting in Rom in June 2018 explicitly pointed 
out that there are some reference documents that can be used as standards, reflecting international 
good practices, in addition to the official standards developed in the framework of the 
standardization committees of CEN, ISO, ANSI, etc. In this section, guidance instruments include the 
reference documents acknowledge by the professional community and the standards developed and 
made available by standardization bodies. 
In order to identify the already existing standards developed within the standardization bodies, the 
catalogue of standards developed by ResiStand project has been used. 
See http://www.resistand.risk-technologies.com/RunningApp/Standards/standards.aspx 
In order to identify other guidance documents, expert knowledge combined with web-based 
investigations has been used with the key-words corresponding to the CCC addressed. 
 
Technologies 
The technologies have been selected according to one or more of the following criteria: 

• Level of maturity 7, 8 or 9 according to TRL classification 
(https://en.wikipedia.org/wiki/Technology_readiness_level ) 

• Level of maturity covering the “create” or “optimisation” description according to Innoradar 
classification for innovations & tools (https://www.innoradar.eu/  ) 

• Widely known and used Commercial tools & applications  
• Non-Commercial Platforms & tools that are being used for operational purposes 

 

2.3. Refining the solutions 
Overall, the Excel list of solutions with 297 entries was not very easy to distribute, validate and 
evaluate. Consequently, the matrix as well as the solutions was transferred into a website (see 
section 3 below): http://fire-in.eu/index.php/develop-public-self-protection-to-minimize-responders-
exposure/  
 
Overall, it is important to mention that the list of solutions is a living document that has to be 
continuously updated during the project lifetime and beyond. Therefore, solutions will be made 
available on the e-platform and an editing mechanism for internal and external experts is planned. 
The respective procedure remains to be defined. For the time being, a process for evaluating and 
updating the solutions will be determined (see section six in the chapter on ‘Next Steps’).  

https://apps.webofknowledge.com/WOS_AdvancedSearch_input.do?SID=C2UFa5Szh5ceZp8O9Xx&product=WOS&search_mode=AdvancedSearch
https://apps.webofknowledge.com/WOS_AdvancedSearch_input.do?SID=C2UFa5Szh5ceZp8O9Xx&product=WOS&search_mode=AdvancedSearch
http://www.resistand.risk-technologies.com/RunningApp/Standards/standards.aspx
https://en.wikipedia.org/wiki/Technology_readiness_level
https://www.innoradar.eu/
http://fire-in.eu/index.php/develop-public-self-protection-to-minimize-responders-exposure/
http://fire-in.eu/index.php/develop-public-self-protection-to-minimize-responders-exposure/
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3. Online version of the catalogue 
In the absence of the FIRE-IN platform, which is currently under construction, CBSS, together with 
ENSOSP and PauCostaFoundation, coordinated the transfer of the CCC matrix (see table 1) into a 
website (Figure 1). 

 
Figure 1: Interactive matrix on the FIRE-IN website 
 
The matrix was designed in an interactive way. Clicking on one cell opens a new site which displays 
all solutions identified under this specific combination of capability challenge and scenario 
characteristics (Figure 2): 
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Figure 2: Example for a solutions overview 

4. Validation of solutions 

4.1. Process 
In order to validate the number and scope of solutions, several interviews have been conducted and 
are still ongoing as of January 2019. The following partners already have or are still in the process of 
carrying out the validation: 
 
CBSS 
With an aim to approach NCPs from the Nordic countries and get their opinion on the screening 
results, CBSS visited a 2018 Nordic Brokerage Event - H2020 Secure Societies in November 2017. In 
conversations with NCPs from Sweden, Norway, Denmark and Island they were informed about the 
FIRE-IN project, screening methodology, validation process and the intentions of the CBSS to send 
them a validation request. All four NCPs declared that their main role is in pre-project stages: to 
assist stakeholders in organisation of a consortium, search for partners, preparation of an 
application, etc., and that they do not engage with already ongoing projects, especially in relation to 
field-specific project results. Thus, they wouldn’t be able to provide a comprehensive, informed 
answer to a validation request. The same logic applies to the work of the other EU H2020 NCPs for 
Secure Society.  It is also reflected in the Guiding Principles for NCPs published on the EC website. 
Based on this information, and following NCPs own advice, approaching NCPs with a request for 
feedback as it was planned originally would not yield expected results. However, since it is crucial for 
the FIRE-IN project to collect as much feedback for the screening process as possible, a decision was 
made to approach networks, research institutions, Fire & Rescue experts, training centres and other 

http://ec.europa.eu/research/participants/data/support/20131125_NCP%20Minimum%20standards.pdf
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organisations with which the CBSS Secretariat Civil Protection team has an established relationship 
and request feedback from them. The recipients are a diverse group of end-users, researchers, 
training specialists, project coordinators, volunteer organisations, etc.  
 
A short electronic survey was prepared and sent out to:  

1. University of Turku (Åbo Akademi) 
2. University of Tromsø, Arctic University of Norway 
3. Laurea University of Applied Sciences 
4. European CBRNE Center in Umeå 
5. The Finnish National Rescue Association (SPEK) 
6. The Emergency Services Training Centre of Western Finland 
7. Southwest Finland Emergency Services 
8. Latvian Fire and Rescue Service 
9. Main School of Fire Service (Poland) 
10. Tartu University (Estonia) 
11. Estonian Rescue Board 
12. Lithuanian Fire and Rescue Service 
13. Icelandic Police  
14. Frederiksborg Fire and Rescue Service (Denmark) 
15. Hamburg Fire and Rescue Service  
16. MSB, DSB, DEMA – Swedish, Norwegian and Danish civil contingencies agencies 
17. CBSS Civil Protection Network Senior Experts group (11 countries around Baltic Sea 

Region) 
 
By mid-January 2019 only four experts answered the questionnaire, due to proximity to the holiday 
season. The CBSS Secretariat Civil Society team plans to send a round of reminders (late Jan 2019) 
and contact the recipients individually during a series of workshops, related to other projects in order 
to increase the response rate  to 30% - 50% and include the results of the survey in the next round of 
validation.  

 
CNBOP 
CNBOP identified organizations that could support the validation process. Eventually, the following 
institutions were approached: 

• The Polish Platform for Homeland Security  
• MORATEX-Institute of Security Technologies in Łódź 
• Institute for Fire and Rescue Technology in Dortmund 
• Industrial Research Institute for Automation and Measurements in Warsaw  
• National Institute of Telecommunications in Warsaw 
• Warsaw University of Technology 
• Military Technical Academy 
• The War Studies University in Poland 
• Lviv State University of Life Safety  
• Ukrainian Fire and Technological Safety Union 
• Scientific and Research Centre for Fire Protection National Research Institute   
• Electrotechnical Institute in Poland 

CNBOP conducted interviews with experts from these organisations and analysed their feedback. 
 
SAFE Cluster 
By the end of December, the web matrix with the links to screened solutions was disseminated to the 
entire mailing list of SAFE, i.e. >500 innovative companies, research institutes and end-users with an 
option for feedback during SAFE networks’ events in 2019. On the 22nd of January, a face to face 
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meeting was held with 2 people in charge of innovation development for the French Ministry of 
Home Affair and 2 people in charge of Innovation and Security for the French Prime Minister. In 
February, another face to face meeting with the team of experts in charge of project labelling for 
Safe Cluster will take place. 
 

4.2. Results 
Since the results of the interviews of SAFE and CBSS are still pending (as of January 2019), the 
feedback described below is not representative and is based on the interviews conducted by CNBOP 
with 5 experts and feedback given by e-mail by an additional 2 experts. In addition, CBSS conducted 
an additional survey as well, to which 4 experts responded. Despite the low response rate, they still 
provide a first impression of the solution screening process and the identified solutions (n = 297).  
 
CNBOP results 
Nearly all experts knew at least one of the solutions identified in the screening report (Figure 3). But 
out of all of the solutions, only 5.4% of the solutions were already known by the experts (Figure 4).  
 

 
 

 
Figure 4: Percent of solutions that were already known by the experts 
 

5% 

95% 

Percent of solutions known by the 
experts?  

known unknown

14% 

86% 

Do you know any solutions from the 
FIRE-IN solution screening report?  

NO YES

Figure 3: Did the experts know any of the solutions 
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All experts mentioned that the screening report was useful and interesting. Particularly those 
solutions not known before were of interest. Experts thought that the solutions might very well serve 
as a reference database for all those involved in incident and fire & rescue processes. 
Additionally, the solutions overview was regarded as a useful tool for practitioners in defining their 
needs, which - if fulfilled - could improve level of preparedness and response of the firefighter units. 
 
Despite the fact that only a few of the solutions have previously been known to the expert, 43% of 
the experts said that I have actually used one of the solutions before (Figure 5). Overall though, only 
4% of the solutions have ever been used by the experts (Figure 6). 
 

 
Figure 5: Percent of experts who have used at least one solutions 
 

 
Figure 6: Percent of solutions that have been used by the experts 
 
 
 
 
 
 
 
 
 

43% 
43% 

14% 

Have you ever used any of the 
identified solutions? 

NO YES N/D

4% 

96% 

How many solutions have been used 
by the experts?  

used not used
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CBSS results 
A short survey was given to several experts (Figure 7). In total, 4 experts provided feedback, including 
2 researchers, 1 train specialist and 1 civil protection expert. Three experts found the list of solutions  

 
 
‘useful’. One expert considered the list ‘not useful’, commenting that “1) Described capabilities and 
challenges should be user friendly - I mean closer to practitioner language, I have to open each and 
every capability challenge to understand what is the issues under each point. 2) community 
involvement - early warning provisions need to be included”. Yet, all four experts would recommend 
the list to their colleagues. 
 
In general, 25%, 70%, 40% and 80% of the listed solutions were already known to the four survey 
responders.  

Figure 7: Survey sent to experts 
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CBSS results 
In January 2019, SAFE conducted several face-to-face meetings as part of the validation process of 
the screening of solutions realised in the first cycle of FIRE-IN. The interviewed experts valued the 
information available in the report and the wide spectrum covered. They have appreciated the 
quantity of solutions screened in such a short time by FIRE-IN.  
However, because of the quantity of solutions, they were not able to review all the topics covered. 
This will be a long process. The Fire officers from the General Directorate of Civil Protection will 
engage their contact points in Departmental Fire Services to go through the FIRE-IN website and 
check the challenges on which they are focusing more specifically. 
We discussed this process and agreed that the best way to validate the solutions is to organise topic 
focused or solution focused exchanges, whatever the tool: meeting / workshop / online survey / 
webinar. 
 
 
Additional screening results 
The various experts also provided additional solutions that had not been covered by the screening. 
These are: 
 
Websites 

• http://www.gdacs.org/ 
• ReliefWEB - online source for reliable and timely humanitarian information on global crises 

and disasters (https://reliefweb.int/) 
• INSARAG Guidelines: https://www.insarag.org/methodology/guidelines 
• UNOCHA: https://www.unocha.org/our-work/coordination/un-disaster-assessment-and-

coordination-undac/undac-methodology-and-training 
• Training under Union Civil Protection Mechanism  

 
Projects 

• Establish a link to the ENCIRCLE catalogue 
• Link to DRIVER + portfolio of solutions: http://pos.driver-project.eu/PoS/solutions 
• WAZKa Project: http://wazka.wat.edu.pl/en/o-projekcie, e.g. Integration and support of 

information management processes and optimization of alarm and alert system decisions  
• SLANDAIL, a FP7 funded project, www.slandail.eu is a solution for ‘information management’ 

 
Publications: 

• Using Serious Games and Virtual Simulation for Training in the Fire Service: A Review. 
(https://www.researchgate.net/publication/265601002_Using_Serious_Games_and_Virtual_
Simulation_for_Training_in_the_Fire_Service_A_Review [accessed Dec 14 2018].) 

 
Standards 

• Standard CEN/TC 391 Societal and Citizen Security 
• NISTIR 7071- Modeling and Simulation for Emergency Response: Workshop Report, 

Standards and Tools 
 
Technologies 

• PIAP robots (http://www.antiterrorism.eu/) 
• SOCRATES OC – Integrated Command and Control and Coordination System 

(https://www.gmv.com/en/Products/socrates/) 
• VIEWTERRA- Off-line/On-Line GIS & Simulation Middleware Suite 

(https://www.viewterra.com/) 

http://www.gdacs.org/
https://reliefweb.int/
https://www.insarag.org/methodology/guidelines
https://www.unocha.org/our-work/coordination/un-disaster-assessment-and-coordination-undac/undac-methodology-and-training
https://www.unocha.org/our-work/coordination/un-disaster-assessment-and-coordination-undac/undac-methodology-and-training
http://pos.driver-project.eu/PoS/solutions
http://wazka.wat.edu.pl/en/o-projekcie
http://www.slandail.eu/
http://www.antiterrorism.eu/
https://www.gmv.com/en/Products/socrates/
https://www.viewterra.com/
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• ENGAGE IMS/CAD- integrated Call-Center solution for public & private safety organizations 
(http://www.satways.net/products/engage-ims-cad/) 

• 3DI Water Management- hydrodynamic simulation software 
(https://3diwatermanagement.com/) 

 
Comments and Recommendations 
Respondents mentioned the technologies section should better describe the solutions and also 
include descriptions of commercially available technologies. 
The majority of respondents indicated an on-line version of the report with the keyword search 
algorithm would be helpful since the interviewees of CNBOP had been working with the Word 
version of the solutions overview. In the meantime the website (see chapter 3) was set up. However 
it is lacking a keyword search. This aspect will be considered for the next steps (see chapter 6). Also, 
the methodology and selection criteria should be described in more detail in the online version of the 
solutions list.  
National projects have not yet been included in the screening. This will be considered in the next 
steps, too.  
The ENCRICLE catalogue was mentioned several times as a good example. It has to be checked if it 
may serve as a blueprint for the FIRE-IN catalogue.  
Finally, it was mentioned that the database should be more focused on actual solutions than 
publications and project abstracts (less text, more targeted information) and that some pictures and 
direct references would be useful. Again, these aspects will be considered during the further course 
of the project. 

5. Evaluation of solutions 
The validation of the identified solutions is – as detailed above – an ongoing process that aims at 
adding solutions that have not yet been identified. In line with developing the e-platform it has thus 
to be ensured that the online version of the selection allows for suggesting (and integrating) 
additional technologies, standards and documents that might support closing existing capability gaps 
of firefighting as well as search and rescue organisations.  
 
This process will be ongoing and will be improved and adapted during the next project cycle. 
Additionally however, the identified solutions have to be evaluated against their potential to actually 
close the identified capability gaps. While it was initially envisaged to implement this evaluation with 
the Thematic Working Groups (TWGs) in a separate process, it was found that an evaluation during 
the 2nd workshop cycle would be much more efficient and also target a broader audience by 
including associated experts, too. Hence, the workshop format was adapted for the next cycle by 
reducing the identification of capabilities to only one scenario and making room for the presentation 
and evaluation of identified solutions.  
 
Evaluation process 
All TWGs have selected the capabilities they want to discuss during their workshops with respect to 
existing gaps. An overview of matching solutions will be presented during the second half of the 
workshops. By the use of a digital polling system, experts will be requested to rate these solutions in 
terms of whether they are known, considered useful and matching the already identified gaps. 
Subsequently, the world café method will be used to discuss the available solutions for each of the 
three selected capabilities in more detail.  
 

https://3diwatermanagement.com/
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6. Next steps 
During the next project cycle, the validation of the identified solutions will be implemented by SAFE 
and CBSS as described above. Additionally, validation and evaluation will be part of the second 
workshop cycle which is conducted between January and March 2019 (compare chapter 4 and 5). 
 
An important step going hand in hand with the development of the e-platform will be the 
improvement of the online solutions overview as well as its continuous update and option for 
external experts to add solutions. In this regard, it has to be analysed how additional sources such as 
the ENCIRCLE catalogue or the DRIVER+ ‘Portfolio of Solutions’ and initiatives like the identification of 
capability gaps by the International Forum to Advance First Responder Innovation (IFAFRI) can be 
linked with the FIRE-IN list of solutions. Additionally, the development of the online solutions 
overview should – to the extent possible – also encompass links to the solutions/publications. The 
further inclusion of additional solutions should also encompass national projects. A respective 
process will be set up in the next project cycle. In any case, it was mentioned in the CNBOP 
interviews that an alert function would be of help once new solutions are available. Also, a key word 
search was indicated to be of help.  
 
The development of the online overview of solutions also raises the question of whether a further 
differentiation according to Thematic Working Group (TWG) would be useful and desirable. In other 
words, some solutions can be very specific and target for example the CBRNE community (such as 
the ENCIRCLE catalogue). At the same time, solutions from one community might also be of use to 
another community although a respective representative would not particularly search for it. 
Consequently, it should be carefully discussed, how exactly the solutions are presented.  
 
Overall, it was indicated that the overview should focus more on technologies than on publications. 
This issue should be discussed with the consortium. However, it was found during the first round of 
capability gap identification that in particularly procedures and guidance documents can also be of 
help to close certain gaps.  
 
Together with WP3 (Collaboration with research, industry and standardisation bodies) it was also 
suggested to identify those matrix cells (combination of capability challenges and scenario 
characteristics) that are particularly weak in terms of the number and quality of matching solutions 
as well as those combinations encompassing of a high number of matching solutions. It was 
suggested by WP 3 to make use of a traffic light system to colour the matrix. It is currently discussed 
how this can be implemented. It this respect it has to be kept in mind that when updating the 
solutions (see chapter 4 validation) the colours will also change within the matrix.  
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7. Annexes 

7.1. Annex I: Excel table for solutions screening 
 Info 

Solution Screening Template  - 
FIRE-IN Task 2.1/2.2 

Solution available from Name 
of 
providing 
organisat
ion 

Organizat
ion type 
of 
provider 

Count
ry of 
origin 

Conta
ct 

TRL 
(only 
for RDI 
solutio
ns) 

Websit
e-
Referen
ce 

Descripti
on 

Reason 
applied/
not 
applied 

Timeframe - 
When is the 
technology 
expected to 
be mature? 

 Resear
ch 
results 

Standar
ds 

Technolog
ies 

                  

Standardization                         
                        
                        
                        
                        

Knowledge cycle/ 
Information management 
(Networking) 

                        
                        
                        
                        
                        

Technology                         
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Incident command organization                         
                        
                        
                        
                        
                        
                        

Community involvement                         
                        
                        
                        
                        

Pre-planning                         
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7.2. Annex II: Word template for solution collection 
 

FIRE-IN Solution Screening Report 
 

 

  

Executive Summary 
The FIRE-IN project is an initiative funded by the European Commission and initiated on the 1st of May 
2017. FIRE-IN has been designed to raise the security level of EU citizens by improving the national and 
European Fire & Rescue (F&R) capability development process. FIRE-IN addresses the concern that 
capability-driven research and innovation in this area needs much stronger guidance from practitioners and 
better exploitation of the technology potentially available for the discipline. 

The purpose of this report is to describe the screening results of available products, promising RDI works, 
and standards to address the common capability challenges as identified by preliminary work of the FIRE-In 
project. It is to be circulated to selected experts for their review and additional input.  
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Introduction 
This report gives and overview on the available products, promising RDI works, and standards to address 
capability challenges shared by fire and rescue services. Capability challenges have been identified by a 
range of workshops with practitioners from different fire and rescue fields, namely Search and Rescue, 
Structure Fires, Vegetation Fires, CBRN and Natural Disasters. A range of challenges were shared across the 
thematic groups and could be clustered according to the following matrix:  

Table 2: Overview of Common Capability Challenges (CCCs) identified by the FIRE-IN project 
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The screening process encompassed four main fields in order to identify solutions matching the above 
listed common capability challenges (CCCs): 

1) Technologies 
2) Standards 
3) R&T publications  
4) R&T projects 

While technologies have been identified as separate CCCs in the matrix, Incident Command Organization, 
Pre-planning, Knowledge Cycle, Information Management and Community Involvement have been 
addressed by the screening of publications and projects (see figure last column in the above table). 
Guidance documents were mainly addressed by the review of standards. Of course, this differentiation is 
not entirely consistent since for example certain technologies may facilitate Incident Command 
Organization or Information Management. Consequently, in the following, solutions are listed under the 
CCC they match best. Some solutions are listed in several CCCs if they facilitated several challenges 
(specifically technologies). Overall, the structure of the report is determined by the CCCs under which the 
solutions are listed according to the scenario characteristics (High flow of effort in hostile environment, Low 
frequency/high impact, Multi-agency/multi-leadership environment, High level of uncertainty). The 
solutions that did not match a specific scenario characteristic are listed at the beginning under “Generic”. 
Each chapter (CCC) is introduced by an overview table of the solutions described in more detail.  

1. Incident Command Organisation  
Table 3: Overview of Incident Command Organisation solutions 
Generic High flow of 

effort in hostile 
environment 

Low frequency, 
high impact 

Multi-agency/ 
multi-leadership 
environment 

High level of 
uncertainty 

     
     
     
     
     
     
     
 

1.1. Generic 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

1.2. High flow of effort in hostile environment  
Name Provider  

(company, 
project, 
organization)  

Short description 
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1.3. Low frequency, high impact 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

1.4. Multi-agency/ multi-leadership environment 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

1.5. High level of uncertainty 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

2. Pre-planning 
Table 4: Overview of pre-planning solutions 
Generic High flow of 

effort in hostile 
environment 

Low frequency, 
high impact 

Multi-agency/ 
multi-leadership 
environment 

High level of 
uncertainty 

     
     
     
     
     
     
     
 

2.1. Generic 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

2.2. High flow of effort in hostile environment  
Name Provider  

(company, 
Short description 
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project, 
organization)  

   

2.3. Low frequency, high impact 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

2.4. Multi-agency/ multi-leadership environment 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

2.5. High level of uncertainty 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

 

3. Guidance instruments 
Table 5: Overview of guidance instrument solutions 
Generic High flow of 

effort in hostile 
environment 

Low frequency, 
high impact 

Multi-agency/ 
multi-leadership 
environment 

High level of 
uncertainty 

     
     
     
     
     
     
     

3.1. Generic 
Name Provider  

(company, 
project, 
organization)  

Short description 
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3.2. High flow of effort in hostile environment  
Name Provider  

(company, 
project, 
organization)  

Short description 

   

3.3. Low frequency, high impact 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

3.4. Multi-agency/ multi-leadership environment 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

3.5. High level of uncertainty 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

 
 

4. Knowledge cycle 
Table 6: Overview of knowledge cycle solutions  
Generic High flow of 

effort in hostile 
environment 

Low frequency, 
high impact 

Multi-agency/ 
multi-leadership 
environment 

High level of 
uncertainty 

     
     
     
     
     
     
     

4.1. Generic 
Name Provider  Short description 
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(company, 
project, 
organization)  

   

4.2. High flow of effort in hostile environment  
Name Provider  

(company, 
project, 
organization)  

Short description 

   

4.3. Low frequency, high impact 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

4.4. Multi-agency/ multi-leadership environment 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

4.5. High level of uncertainty 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

 
 

5. Information management 
Table 7: Overview of information management solutions 
Generic High flow of 

effort in hostile 
environment 

Low frequency, 
high impact 

Multi-agency/ 
multi-leadership 
environment 

High level of 
uncertainty 
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5.1. Generic 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

5.2. High flow of effort in hostile environment  
Name Provider  

(company, 
project, 
organization)  

Short description 

   

5.3. Low frequency, high impact 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

5.4. Multi-agency/ multi-leadership environment 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

5.5. High level of uncertainty 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

 

6. Community involvement 
Table 8: Overview of community involvement solutions 
Generic High flow of 

effort in hostile 
environment 

Low frequency, 
high impact 

Multi-agency/ 
multi-leadership 
environment 

High level of 
uncertainty 
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6.1. Generic 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

6.2. High flow of effort in hostile environment  
Name Provider  

(company, 
project, 
organization)  

Short description 

   

6.3. Low frequency, high impact 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

6.4. Multi-agency/ multi-leadership environment 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

6.5. High level of uncertainty 
Name Provider  

(company, 
project, 
organization)  

Short description 
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7. Technology  
Table 9: Overview of technology solutions 
Generic High flow of 

effort in hostile 
environment 

Low frequency, 
high impact 

Multi-agency/ 
multi-leadership 
environment 

High level of 
uncertainty 

     
     
     
     
     
     
     
 

7.1. Generic 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

7.2. High flow of effort in hostile environment  
Name Provider  

(company, 
project, 
organization)  

Short description 

   

7.3. Low frequency, high impact 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

7.4. Multi-agency/ multi-leadership environment 
Name Provider  

(company, 
project, 
organization)  

Short description 

   

7.5. High level of uncertainty 
Name Provider  

(company, 
Short description 
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project, 
organization)  
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7.3. Annex III: Collected solutions 
 

FIRE-IN Solution Screening Report 
 

Executive Summary 
The FIRE-IN project is an initiative funded by the European Commission and initiated on the 1st of May 
2017. FIRE-IN has been designed to raise the security level of EU citizens by improving the national and 
European Fire & Rescue (F&R) capability development process. FIRE-IN addresses the concern that 
capability-driven research and innovation in this area needs much stronger guidance from practitioners and 
better exploitation of the technology potentially available for the discipline. 

The purpose of this report is to describe the screening results of available products, promising research, 
development and innovation (RDI) works, and standards to address the common capability challenges as 
identified by preliminary work of the FIRE-In project. It is to be circulated to selected experts for their 
review and additional input.  
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1 Introduction 
This report gives and overview on the available products, promising research, development and 
innovation (RDI) works, and standards to address capability challenges shared by fire and rescue 
services. Capability challenges have been identified by a range of workshops with practitioners from 
different fire and rescue fields, namely Search and Rescue, Structure Fires, Vegetation Fires, CBRN 
and Natural Disasters. A range of challenges were shared across these thematic groups and could be 
clustered according to the following matrix:  

Table 10: Overview of Common Capability Challenges (CCCs) identified by the FIRE-IN project 
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The screening process encompassed four main fields in order to identify solutions matching the 
above listed common capability challenges (CCCs): 

5) Technologies 
6) Standards 
7) R&T publications  
8) R&T projects 

While technologies have been identified as separate CCCs in the matrix, Incident Command 
Organization, Pre-planning, Knowledge Cycle, Information Management and Community Involvement 
have been addressed by the screening of publications and projects (see figure last column in the 
above table). Guidance documents were mainly addressed by the review of standards. Of course, this 
differentiation is not entirely consistent since for example certain technologies may facilitate Incident 
Command Organization or Information Management. Consequently, in the following, solutions are 
listed under the CCC they match best. Some solutions are listed in several CCCs if they facilitated 
several challenges. Overall, the structure of the report is determined by the CCCs under which the 
solutions are listed according to the scenario characteristics (High flow of effort in hostile 
environment, Low frequency/high impact, Multi-agency/multi-leadership environment, High level of 
uncertainty). The solutions that did not match a specific scenario characteristic are listed at the 
beginning under “Generic”. Each chapter (CCC) is introduced by an overview table of the solutions 
described in more detail.  
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2 Incident Command Organisation  
Table 11: Overview of Incident Command Organisation solutions 
Generic High flow of effort in hostile 

environment 
Low frequency, high impact Multi-agency/ multi-

leadership environment 
High level of uncertainty 

CRYSIS COPE COSMIC HEIMDALL FIRESENSE 
 DITSEF MEDI@4Sec WUIWATCH SUSTAINING NETWORKS IN 

EMERGENCY MANAGEMENT 
A Study of Counties in the 
United States 

 PROFITEX 'It'll never happen to me' Collaboration Capabilities for 
Crisis Management 

 

 HELIOS Disaster management, 
crowdsourced R&D and 
probabilistic innovation 
theory 

Collaboration Exercises  

 SAT406CM E-Government Challenge in 
Disaster Evacuation 
Response 

CRISIS MANAGEMENT 
EVALUATION 

 

 EASeR Citizen Communications in 
Crisis 

Site management of health 
issues in the 2001 World 
Trade Center disaster 

 

 DHRS-CIM Twitter Floods when it Rains Preparing for complex 
interdependent risks 

 

 Toxi-triage Information sharing in 
interteam responses to 
disaster 

Building a Birds Eye View  

 Asymmetric synchronous 
collaboration within 
distributed teams 

Public Organization 
Adaptation to Extreme 
Events 

Improving crisis 
management in the 
imperfect world of foreign 

 



 

36 
 

electoral assistance 
 Site management of health 

issues in the 2001 World 
Trade Center disaster 

 SUSTAINING NETWORKS IN 
EMERGENCY MANAGEMENT 
A Study of Counties in the 
United States 

 

 Building a Birds Eye View  Regional coordination in 
medical emergencies and 
major incidents; plan, 
execute and teach 

 

 SUSTAINING NETWORKS IN 
EMERGENCY MANAGEMENT 
A Study of Counties in the 
United States 

 Multidisciplinary 
coordination of on-scene 
command teams in virtual 
emergency exercises 

 

   The Common Operational 
Picture as Collective 
Sensemaking 

 

2.1 Generic 

Name Provider  
(company, 
project, 
organization)  

Short description 

CRYSIS (Critical 
Response in 
Security and 
Safety 
Emergencies) 

https://cordis.europa.eu/
project/rcn/98623_en.ht
ml 
 

Strategic roadmap for full implementation of an integrated and scalable crisis management system and to 
provide a solid basis for the description of a full user driven demo programme. Uniquely CRISYS engages 
users and suppliers in pursuit of practical outcomes that can be rapidly transferred into the operational 
environment. CRISYS will seek to capitalise on relevant projects in the domain, whilst forging solid networks 
and wide awareness with significant users, first responders, governments, suppliers and other bodies in the 
field of CM. 
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2.2 High flow of effort in hostile environment 

This challenge focuses on the “sustainability of safe operations”.  
 
Name Provider 

(company, 
project, 
organization)  

Short description 

COPE (Common 
Operational 
Picture 
Exploitation) 
project 

http://cope.vtt.fi/index.ht
m  

integrate COTS solutions and novel technologies to achieve a step change in information flow both from and 
to the first responder in order to increase situational awareness across agencies and at all levels of the 
command chain; the project will realise and trial mobile technologies to support first responders by giving 
them: - the ability to share ground truth with the COP -increased cognitive situational awareness to enhance 
decision making -support for multi-agency co-operation and communication -the ability to localise 
personnel, to navigate and to generate maps -the capability to monitor safety issues, tasking, as well as post 
crisis audit 

DITSEF (Digital 
and Innovative 
Technologies 
for Security and 
Efficiency of 
First 
Responders 
operation) 
project 

https://cordis.europa.eu/
project/rcn/93079_de.ht
ml  

Self organising robust ad-hoc communications where the existing infrastructure may be compromised, 
allowing communication between the First Responders and between them and their command level.  
- Accurate novel 3D positioning in indoor environments. 
- Sensors that offer a reliable overview of the situation and of the potential threats (explosives, chemicals, 
fire, etc.)  
- Enhanced vision for the FR in visually -impaired conditions, trough ingenious and unprecented HMIs 
consisting of sensors-based visual elements, showing spatial features and thermal imagery overlaid on the 
direct perception of the First Responder 

PROFITEX 
(Providing Fire 
Fighters with 
Technology for 
Excellent Work 
Safety) project 

https://cordis.europa.eu/
project/rcn/92737_de.ht
ml  

system that supplies mission-relevant information without overwhelming the fire fighter 
The ProFiTex system comprises electronic devices like an infrared camera, localisation sensors and a human-
computer interface device integrated into the fire fighters jacket. 

HELIOS (Second http://helios-gsa- Innovative aviation, maritime and outdoor search and rescue distress beacons 

http://cope.vtt.fi/index.htm
http://cope.vtt.fi/index.htm
https://cordis.europa.eu/project/rcn/93079_de.html
https://cordis.europa.eu/project/rcn/93079_de.html
https://cordis.europa.eu/project/rcn/93079_de.html
https://cordis.europa.eu/project/rcn/92737_de.html
https://cordis.europa.eu/project/rcn/92737_de.html
https://cordis.europa.eu/project/rcn/92737_de.html
http://helios-gsa-project.eu/
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Generation 
Beacon for 
GALILEO/EGNO
S EGNSS Search 
And Rescue 
applications) 
project 

project.eu/ 

SAT406CM 
project: 
physiological 
monitoring 
application 

https://www.sat406m-
gsa-project.com/ 

Enhanced communication capability to serve different applications, yet in the scope of this project, one 
specific application is developed: monitoring the PLB user’s physiological status and reporting that to the 
Rescue Coordination Center (RCC). 

EASeR project 
(Enhancing 
Assessment in 
Search and 
Rescue) 

https://www.easerproject
.eu/ 

identify all the relevant elements to overcome USAR assessment problems and to enhance response 
capacity in a complex emergency scenario due to catastrophes (i.e. earthquake). 

DHRS-CIM 
project 
(Distributed 
Human-Robot 
System for 
Chemical 
Incident 
Management) 

https://cordis.europa.eu/
project/rcn/100615_en.ht
ml 
http://www.2020-
horizon.com/DHRS-CIM-
Distributed-Human-
Robot-System-for-
Chemical-Incident-
Management%28DHRS-
CIM%29-s3535.html 

Deliver, through a strategic and intersectoral exchange of researchers, an intelligent decision support 
system for humans to manage chemical incidents. 

Toxi-triage 
project: 
operational, 
technological, 
ethical and 

http://toxi-
triage.eu/about 

concept of operations that envisages accelerated delivery of situational awareness through an ensemble of 
embedded sensors, drones, standoff detectors (including cameras), artificial intelligence for processing 
sensor signals and web-traffic from social media, and centralised command and control. Wireless 
traceability of casualties provides dynamic mapping including medical care.  
Distinctive technological attributes of TOXI-triage include: 

http://helios-gsa-project.eu/
https://www.sat406m-gsa-project.com/
https://www.sat406m-gsa-project.com/
https://www.easerproject.eu/
https://www.easerproject.eu/
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societal 
dimensions of 
CBRN response 
and recovery 

• Rapid non-invasive assessment of exposure/ injury through monitoring metabolic markers of injury 
• Managing and exploiting the semantic web 
• Traceability by design 
• Aptamer-based biosensing 
• Casualty-to-discharge system integration 
• Integrated environmental and stand-off hazard designation 

Asymmetric 
synchronous 
collaboration 
within 
distributed 
teams 

Ashdown, M.; Cummings, 
M. L. (2007); Semantic 
Web - Iswc 2014, Pt Ii, 
4562, 245- 

The terrorist destruction of the World Trade Center led to the greatest loss of life from a criminal incident in 
the history of the United States. There were 2,801 persons killed or missing at the disaster site, including 
147 dead on two hijacked aircraft. Hundreds of buildings sustained direct damage or contamination. Forty 
different agencies responded with command and control exercised by an incident command system as well 
as an emergency operations center. Dozens of hazards complicated relief and recovery efforts. Five victims 
were rescued from the rubble. Up to 1,000 personnel worked daily at the World Trade Center disaster site. 
These workers collectively made an average of 270 daily presentations to health care providers in the first 
month post-disaster. Of presentations for clinical symptoms, leading clinical diagnoses were ocular injuries, 
headaches, and lung injuries. Mechanical injury accounted for 39% of clinical presentations and appeared 
preventable by personal protective equipment. Limitations emerged in the site application of emergency 
triage and clinical care. Notable assets in the site management of health issues include action plans from the 
incident command system, geographic information system products, wireless application technology, 
technical consensus among health and safety authorities, and workers' respite care. 

Site 
management of 
health issues in 
the 2001 World 
Trade Center 
disaster 

Bradt, D. A. (2003); 
Academic Emergency 
Medicine, 10(6), 650–660 

Command and control environments ranging from transport control rooms to disaster response have long 
been of interest to HCI and CSCW as rich sites of interactive technology use embedded in work practice. 
Drawing on our engagement with disaster response teams, including ethnography of their training work, we 
unpack the ways in which situational uncertainty is managed while a shared operational 'picture' is 
constituted through various practices around tabletop work. Our analysis reveals how this picture is 
collaboratively assembled as a socially shared object and displayed by drawing on digital and physical 
resources. Accordingly, we provide a range of principles implicated by our study that guide the design of 
systems augmenting and enriching disaster response work practices. In turn, we propose the Augmented 
Bird Table to illustrate how our principles can be implemented to support tabletop work. 

Building a Birds 
Eye View 

Fischer, Joel E.; Reeves, 
Stuart; Rodden, Tom; 
Reece, Steven; Ramchurn, 
Sarvapali D.; Jones, David; 

The increasing scope and severity of disasters has led to the wide adoption of collaborative practices 
through networks in the field of emergency management. Networks are most effective when they can be 
sustained over time. This study develops a model of the factors that influence network sustainability in 
emergency management. Using data from a national survey of county emergency managers in the United 
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Chi (2015); Proceedings of 
the 33rd Annual Chi 
Conference on Human 
Factors    in Computing 
Systems, 4103–4112 

States, the study finds that convergence of organizational goals, utilization of information and 
communication technology, and, most important, interorganizational trust are all significant influences on 
network sustainability in emergency management. The results indicate the significant role of trust-building 
among emergency managers in sustaining an emergency management network. 

SUSTAINING 
NETWORKS IN 
EMERGENCY 
MANAGEMENT 
A Study of 
Counties in the 
United States 

Kapucu, Naim; Garayev, 
Vener; Wang, Xiaohu 
(2013); Public 
Performance & 
Management Review, 
38(1), 104–133 

Background: Although disasters and major incidents are difficult to predict, the results can be mitigated 
through planning, training and coordinated management of available resources. Following a fire in a disco in 
Gothenburg, causing 63 deaths and over 200 casualties, a medical disaster response centre was created. The 
center was given the task to coordinate risk assessments, disaster planning and training of staff within the 
region and on an executive level, to be the point of contact (POC) with authority to act as "gold control," i.e. 
to take immediate strategic command over all medical resources within the region if needed. The aim of this 
study was to find out if the centre had achieved its tasks by analyzing its activities. Methods: All details 
concerning alerts of the regional POC was entered a web-based log by the duty officer. The data registered 
in this database was analyzed during a 3-year period. Results: There was an increase in number of alerts 
between 2006 and 2008, which resulted in 6293 activities including risk assessments and 4473 contacts with 
major institutions or key persons to coordinate or initiate actions. Eighty five percent of the missions were 
completed within 24 h. Twenty eight exercises were performed of which 4 lasted more than 24 h. The 
centre also offered 145 courses in disaster and emergency medicine and crisis communication. Conclusion: 
The data presented in this study indicates that the center had achieved its primary tasks. Such regional 
organization with executive, planning, teaching and training responsibilities offers possibilities for planning, 
teaching and training disaster medicine by giving immediate feedback based on real incidents. 

2.3 Low frequency, high impact 

This challenge deals with “prioritising the reduction of vulnerability and increase interactions with the public”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

COSMIC project https://cordis.europa.eu/ Identify the most effective ways to utilise new information and communication technologies (ICTs) in crisis 

https://cordis.europa.eu/project/rcn/108073_en.html
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(The 
COntribution of 
Social Media In 
Crisis 
management) 

project/rcn/108073_en.ht
ml  
 

situations for the protection of ordinary citizens 

MEDI@4Sec 
project: 
Understanding 
of the 
opportunities, 
challenges and 
ethical 
consideration of 
social media 
use for public 
security 

http://media4sec.eu/ Understanding of the opportunities, challenges and ethical consideration of social media use for public 
security 

'It'll never 
happen to me' 

Burningham, Kate; 
Fielding, Jane (2008); 
Thrush, Diana; Disasters, 
32(2), 216–238 

Following the severe flood events of 1998 and 2000, the United Kingdom's Environment Agency prioritised 
the need to increase public flood risk awareness. Drawing on data collected during research undertaken for 
the Environment Agency, this paper contributes to understanding of one aspect of flood awareness: 
people's recognition that their property is in an area that is potentially at risk of flooding. Quantitative 
analyses indicate that class is the most influential factor in predicting flood risk awareness, followed by flood 
experience and length of time in residence. There are also significant area differences. Our qualitative work 
explores how those defined as 'at risk' account for their lack of awareness or concern about their risk status. 
We conclude that the problem is often not simply a lack of awareness, but rather, assessments of local risk 
based on experience that underestimate the impact of rare or extreme events. We underline the 
importance of engaging with local perspectives on risk and making local people part of 'awareness-raising' 
processes. 

Disaster 
management, 
crowdsourced 

Callaghan, Christian 
William (2016); 
International Journal of 

General agreement exists effective disaster management faces constraints related to knowledge sharing and 
a need for real-time research responses. Extreme case examples of disasters especially vulnerable to these 
challenges are global pandemics, or disease outbreaks, in which data required for research response are 

https://cordis.europa.eu/project/rcn/108073_en.html
https://cordis.europa.eu/project/rcn/108073_en.html
http://media4sec.eu/
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R&D and 
probabilistic 
innovation 
theory 

Disaster Risk Reduction, 
17, 238–250 

only available after the start of an outbreak. This paper argues the developing field of probabilistic 
innovation (innovation increasing probability of solving societal problems through radically increasing 
coordination of volumes of problem-solving inputs and analysis), and its methodologies, such as those 
drawing from crowdsourced R&D and social media, may offer useful insights into enabling real time 
research capabilities, with important implications for disaster and crisis management. Three paradigms of 
disaster research are differentiated, as literature is related to theory offered by post normal science, 
Kuhnian 'normal science' and Lakatosian 'structural science,' and the goal of achieving real time research 
problem solving capacity in disaster crisis situations. Global collaborative innovation platforms and large-
scale investments in emerging crowdsourced R&D and social media technologies together with synthesis of 
appropriate theory may contribute to improved real time disaster response and resilience across contexts, 
particularly in instances where data required to manage response is only available after disasters unfold. (C) 
2016 Elsevier Ltd. All rights reserved. 

E-Government 
Challenge in 
Disaster 
Evacuation 
Response 

Chatfield, Akemi; Wamba, 
Samuel Fosso; Tatano, 
Hirokazu (2010); 
Proceedings of the Thirty-
First Hawaii International 
Conference on    System 
Sciences, Vol Vii: Software 
Technology Track, 1772- 

While geographic information systems (GIS) can provide information on the static locations of critical 
infrastructure and evacuation routes, they do not provide the dynamically changing locations of things and 
people on the move. In contrast, radio frequency identification (RFID) wireless network technology can 
automatically identify and track the movement of assets (le, fire engines, ambulances, and rescue workers) 
and vulnerable citizens on the move (i.e. the elderly and the disabled), and hence providing local 
governments and communities with real-time information and enhanced decision-making capabilities, 
during chaotic disaster response operations (i e., evacuation). Although the potential high impact and 
strategic value of integrating RFID into e-government development and government's comprehensive 
natural disaster management policy for improved preparedness. response, recovery, and mitigation, very 
little has been written in the e-government literature regarding the adoption, use, and impact of RFID in 
building safe and secure local communities for citizens and businesses This position paper, which is based on 
a review of the literature and a field case study, intends to contribute to the definition of the e-government 
research priorities needed to build regional disaster preparedness, as an integral part of e-government 
development policy 

Citizen 
Communication
s in Crisis 

Palen, Leysia; Liu, Sophia 
B. (2007); Conference on 
Human Factors in 
Computing Systems, Vols 

Recent world-wide crisis events have drawn new attention to the role information communication 
technology (ICT) can play in warning and response activities. Drawing on disaster social science, we consider 
a critical aspect of post-impact disaster response that does not yet receive much information science 
research attention. Public participation is an emerging, large-scale arena for computer-mediated interaction 
that has implications for both informal and formal response. With a focus on persistent citizen 
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1 and 2, 727–736 communications as one form of interaction in this arena, we describe their spatial and temporal 
arrangements, and how the emerging information pathways that result serve different post-impact 
functions. However, command-and-control models do not easily adapt to the expanding data-generating 
and -seeking activities by the public. ICT in disaster contexts will give further rise to improvised activities and 
temporary organizations with which formal response organizations need to align. 

Twitter Floods 
when it Rains 

Saravanou, Antonia; 
Valkanas, George; 
Gunopulos, Dimitrios; 
Andrienko, Gennady 
(2015); Www'15 
Companion: Proceedings 
of the 24th International 
Conference on    World 
Wide Web, 1233–1238 

Twitter is one of the most prominent social media platforms nowadays. A primary reason that has brought 
the medium at the spotlight of academic attention is its real-time nature, with people constantly uploading 
information regarding their surroundings. This trait, coupled with the service's data access policy for 
researchers and developers, has allowed the community to explore Twitter's potential as a news reporting 
tool. Finding out promptly about newsworthy events can prove extremely useful in crisis management 
situations. In this paper, we explore the use of Twitter as a mechanism used in disaster relief, and 
consequently in public safety. In particular, we perform a case study on the floods that occurred in the 
United Kingdom during January 2014, and how these were reflected on Twitter, according to tweets (i.e., 
posts) submitted by the users. We present a systematic algorithmic analysis of tweets collected with respect 
to our use case scenario, supplemented by visual analytic tools. Our objective is to identify meaningful and 
effective ways to take advantage of the wealth of Twitter data in crisis management, and we report on the 
findings of our analysis. 

Information 
sharing in 
interteam 
responses to 
disaster 

Waring, Sara; Alison, 
Laurence; Carter, Grace; 
Barrett-Pink, Chloe; 
Humann, Michael; Swan, 
Lauren; Zilinsky, Tomas 
(2018); Journal of 
Occupational and 
Organizational 
Psychology, 91(3), 591–
619 

Research demonstrates that information sharing is facilitated by familiarity, and having a common 
understanding of problems, use of lexicon, and semantic meaning. These factors can be difficult to develop 
within extreme environments such as disasters as members of the multi-agency system that responds often 
have limited experience of working together. Public inquiries repeatedly highlight the impact of information 
sharing difficulties on public safety, but limited academic research has focused on identifying concrete 
behaviours that facilitate interteam information sharing within such environments. This paper presents a 
case study of a national disaster response exercise involving 1,000 emergency responders. Data consist of 
structured observations, recordings of interteam meetings, and interviews with emergency responders. 
Results of mixed-method analysis indicate that interteam information sharing is delayed by limited situation 
awareness and poor articulation. Conversely, adopting behaviours that promote common frames for 
understanding interteam capabilities and information requirements improves information sharing and 
potentially reduces cognitive effort required to process information. Findings contribute to interteam 
communication theory by highlighting that in complex, time-constrained environments, having a shared 
understanding of responsibilities and information requirement is important for minimizing redundant 
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deliberation and improving relevance and speed. Practitioner points Facilitating the exchange and 
interpretation of relevant information is important for improving situation assessment, decision-making, 
and the implementation of appropriate actions for addressing risks. Interteam information sharing can be 
particularly challenging when teams are comprised of members from across different organizations with 
different language and cultures that must form ad hoc to rapidly respond to problems in extreme 
environments. Adopting communication strategies that develop common frames-of-reference can facilitate 
information sharing and interteam responses to disasters. 

Public 
Organization 
Adaptation to 
Extreme Events 

Zhang, Fengxiu; Welch, 
Eric W.; Miao, Qing 
(2018); Journal of Public 
Administration Research 
and Theory, 28(3), 371–
387 

The study responds to the growing call for a more systematic approach to research on organizational 
responses to extreme events. It develops and tests an integrated framework based on the organizational 
adaptation and learning theory to shed light on how public organizations manage exposure and vulnerability 
to extreme events. The analysis uses data from a 2016 national survey of top managers in the largest fixed-
route public transit agencies in the United States and from other institutional sources to test hypotheses 
that link exposure to extreme events, impact, risk perception, and adaptive responses. We apply a structural 
model to disentangle the direct effect of exposure on adaptation as well as its indirect effects through 
impact and risk perception. Findings underscore the critical role that organizational risk perception has in 
converting environmental stimuli to organizational adaptive responses and point to a perception-mediated 
learning model of adaptation. 

2.4 Multi-agency/ multi-leadership environment 

The capability challenge is to “distribute decision making”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

HEIMDALL 
project: 
enhance 
cooperation 

http://heimdall-
h2020.eu/  

Solutions to enhance cooperation and inter-organisational coordination, based on technologies already 
existing or currently under development 

http://heimdall-h2020.eu/
http://heimdall-h2020.eu/
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and inter-
organisational 
coordination 

WUIWATCH 
project 
(Wildland - 
Urban Interface 
Forest Fire Risk 
Observatory 
and Interest 
Group in 
Europe ) 

https://wuiwatch.org/  The objective is to create and consolidate a European Observatory on prevention and defence against forest 
fires affecting urban areas and communities in the so called Wildland-Urban interfaces (WUI) in Europe by 
assembling a permanent forum and a special interest group. 

Collaboration 
Capabilities for 
Crisis 
Management 

Beaton, E. K.; Boiney, L. 
G.; Drury, J. L.; 
GreenPope, R. A.; 
Henriques, R. D.; 
Howland, M. D.; Klein, G. 
L. (2009); Wmsci 2010: 
14th World Multi-
Conference on Systemics, 
Cybernetics and    
Informatics, Vol I, 385–
390 

When a crisis such as 9/11 occurs, it requires coordination and collaboration by a number of government 
agencies - as well as the private sector - with tightly choreographed activities from many organizations in 
multiple locations. Although there are accepted collaboration frameworks for operating in a "command and 
control" mode, where everyone understands who is in charge and what everyone's responsibilities are, 
there is not yet an accepted multi-agency "coordinate and collaborate" framework specifically designed for 
crisis management with less clear lines of authority. This paper presents Part I of a three-part framework 
that explicitly addresses the multiple characteristics of crisis management collaboration: time-sensitivity, 
synchronicity, non-collocation, and unrelated organizations. This first part of the framework identifies and 
describes the collaboration capabilities needed to support such crisis management, using United States 
aviation security as an example domain because it has all of the characteristics described above. Based on a 
literature search, governance review, and 19 on-site interviews with many aviation security stakeholders, 
we synthesize the common challenges discovered into 13 essential collaboration capabilities. We generalize 
these collaboration capabilities beyond the specifics of the aviation security domain so that other crisis 
management environments that experience cross-organizational, time-sensitive, safety-critical 
collaboration, such as disaster response or joint military command and control, may leverage concepts from 
this framework to organize information about their collaboration challenges and solutions. Finally, using an 
actual aviation security incident, we illustrate the value of systematically identifying and addressing 
collaboration capability shortfalls. 

https://wuiwatch.org/
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Collaboration 
Exercises 

Berlin, Johan M.; 
Carlstrom, Eric D. (2015); 
Journal of Contingencies 
and Crisis Management, 
23(1), 11–23 

This article aims to study whether exercises contribute to learning that can be useful in actual emergency 
work. It reports the findings of a study about professional emergency personnel's perceptions of the impact 
of collaboration exercises. Surveys were distributed and collected from emergency personnel in conjunction 
with three collaboration exercises that took place in Sweden in spring 2012. The survey included personnel 
holding different positions within the police department, fire department and ambulance services. Among 
them were also operational personnel such as officers. A total of 94 professional emergency personnel 
agreed to participate by answering the survey. The response rate was 95%. The study shows that 
collaborative elements in exercises contribute to perceived learning (R-2=0:53), and that learning, in turn, 
has a perceived beneficial effect on actual emergency work (R-2=0:26). The perceived results of 
collaboration, learning and their impact on actual emergency work, however, are moderate. The exercises 
were characterised by long waiting times and gave few opportunities to practise different strategies. Only a 
few respondents felt that they learned something about the collaborating organisations' ways of 
communicating and prioritising. Many also thought that the exercises were more useful for command 
officers than for operational personnel. Thus, the study shows that by strengthening the collaborative 
elements of the exercises, the perception of the participants' actual emergency work can be developed. 

CRISIS 
MANAGEMENT 
EVALUATION 

Boersma, Kees; Passenier, 
David; Mollee, Julia; van 
der Wal, C. Natalie (2013); 
Proceedings 26th 
European Conference on 
Modelling and Simulation 
Ecms    2012, 325- 

Communication and inter-organizational coordination in crisis management are of uttermost important for 
all processes and can lead to fast and effective averting or ending of a crisis situation. In this paper, a real 
world incident of a fire in the Amsterdam Airport Schiphol train tunnel was formalised, based on a public 
inquiry report, and subsequently, the emergency response to the incident was analysed by means of 
automatic property checking. It is shown how this approach is a convenient and effective manner to analyse 
communication and coordination practices in crisis management and to evaluate what went wrong, where 
and when. 

Site 
management of 
health issues in 
the 2001 World 
Trade Center 
disaster 

Bradt, D. A. (2009): 
Academic Emergency 
Medicine, 10(6), 650–660 

The terrorist destruction of the World Trade Center led to the greatest loss of life from a criminal incident in 
the history of the United States. There were 2,801 persons killed or missing at the disaster site, including 
147 dead on two hijacked aircraft. Hundreds of buildings sustained direct damage or contamination. Forty 
different agencies responded with command and control exercised by an incident command system as well 
as an emergency operations center. Dozens of hazards complicated relief and recovery efforts. Five victims 
were rescued from the rubble. Up to 1,000 personnel worked daily at the World Trade Center disaster site. 
These workers collectively made an average of 270 daily presentations to health care providers in the first 
month post-disaster. Of presentations for clinical symptoms, leading clinical diagnoses were ocular injuries, 
headaches, and lung injuries. Mechanical injury accounted for 39% of clinical presentations and appeared 
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preventable by personal protective equipment. Limitations emerged in the site application of emergency 
triage and clinical care. Notable assets in the site management of health issues include action plans from the 
incident command system, geographic information system products, wireless application technology, 
technical consensus among health and safety authorities, and workers' respite care. 

Preparing for 
complex 
interdependent 
risks 

Cavallo, Antonella; 
Ireland, Vernon (2015); 
International Journal of 
Disaster Risk Reduction, 
9, 181–193 

The uncertainty posed by natural and human-made disasters arises from both known risks and a range of 
unforeseeable risks, some of which may be novel, not having been observed before. These interconnected 
risks may evolve over short periods of time and may feed into one another. In a network of multiple causes 
and effects, such risks may not be foreseeable at the disaster preparedness level, and may only be observed 
at the time of disaster response. This creates a higher level of complexity and requires new approaches with 
individual organizations and members needing to make decisions outside predefined frameworks and 
hierarchical command control structures while still operating in the ethos of their organizations. This study 
advocates the need for disaster preparedness strategies to go beyond linear approaches to risk 
management. This is necessary in order to better address complex interdependent risks where such risks 
may be novel or unforeseen and which may connect in a cascading manner. The resulting causal network 
needs to be addressed with a networked approach to enrich existing linear approaches by recognizing the 
need for an interconnected holistic approach to deal appropriately with interconnected risk factors. This 
paper Lakes an interpretive perspective rather than the more typical positivist one System of Systems (SUS) 
and complex systems thinking were used to inform a sense making framework to distinguish between 
approaches to known/knowable and unknown risks. Finally, the paper reports on how this framework was 
used in South Australia on three different scales of the SoS: community, NGOs and government. (C) 2014 
Elsevier Ltd. All rights reserved. 

Building a Birds 
Eye View 

Fischer, Joel E.; Reeves, 
Stuart; Rodden, Tom; 
Reece, Steven; Ramchurn, 
Sarvapali D.; Jones, David 
(2013); Chi 2015: 
Proceedings of the 33rd 
Annual Chi Conference on 
Human Factors    in 
Computing Systems, 

Command and control environments ranging from transport control rooms to disaster response have long 
been of interest to HCI and CSCW as rich sites of interactive technology use embedded in work practice. 
Drawing on our engagement with disaster response teams, including ethnography of their training work, we 
unpack the ways in which situational uncertainty is managed while a shared operational 'picture' is 
constituted through various practices around tabletop work. Our analysis reveals how this picture is 
collaboratively assembled as a socially shared object and displayed by drawing on digital and physical 
resources. Accordingly, we provide a range of principles implicated by our study that guide the design of 
systems augmenting and enriching disaster response work practices. In turn, we propose the Augmented 
Bird Table to illustrate how our principles can be implemented to support tabletop work. 
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4103–4112 

Improving crisis 
management in 
the imperfect 
world of foreign 
electoral 
assistance 

Hirschmann, D. (2009); 
Public Administration and 
Development, 18(1), 23–
36 

This article's primary focus is on improving techniques of crisis management of electoral assistance. In so 
doing it intends to contribute to a more systematic sharing of information about lessons learned and 
possible responses to the pressure of providing electoral support when time is short. It is therefore 
concerned with situations in which there are not only the usual large gaps between ideal and reality, a host 
of imperfections and uncertainties, a multiplicity of chains of command and conflicting agendas, a shortage 
of resources, and endless possibilities for genuine and crafted misunderstandings, but also a lack of time for 
analysis and preparation. The article looks at such 'rushed' electoral assistance from the perspective of the 
'manager'; this is a term that will serve as shorthand for a hypothetical electoral assistance manager in an 
international governmental or non-governmental donor agency who is given responsibility for managing the 
assistance but is usually not part of the political or policy-making office of his or her embassy or agency. (C) 
1998 John Wiley & Sons, Ltd. 

SUSTAINING 
NETWORKS IN 
EMERGENCY 
MANAGEMENT 
A Study of 
Counties in the 
United States 

Kapucu, Naim; Garayev, 
Vener; Wang, Xiaohu 
(2015); Public 
Performance & 
Management Review, 
37(1), 104–133 

The increasing scope and severity of disasters has led to the wide adoption of collaborative practices 
through networks in the field of emergency management. Networks are most effective when they can be 
sustained over time. This study develops a model of the factors that influence network sustainability in 
emergency management. Using data from a national survey of county emergency managers in the United 
States, the study finds that convergence of organizational goals, utilization of information and 
communication technology, and, most important, interorganizational trust are all significant influences on 
network sustainability in emergency management. The results indicate the significant role of trust-building 
among emergency managers in sustaining an emergency management network. 

Regional 
coordination in 
medical 
emergencies 
and major 
incidents; plan, 
execute and 
teach 

Khorram-Manesh, Amir; 
Hedelin, Annika; 
Ortenwall, Per (2013); 
Scandinavian Journal of 
Trauma Resuscitation & 
Emergency Medicine, 17 

Background: Although disasters and major incidents are difficult to predict, the results can be mitigated 
through planning, training and coordinated management of available resources. Following a fire in a disco in 
Gothenburg, causing 63 deaths and over 200 casualties, a medical disaster response centre was created. The 
center was given the task to coordinate risk assessments, disaster planning and training of staff within the 
region and on an executive level, to be the point of contact (POC) with authority to act as "gold control," i.e. 
to take immediate strategic command over all medical resources within the region if needed. The aim of this 
study was to find out if the centre had achieved its tasks by analyzing its activities. Methods: All details 
concerning alerts of the regional POC was entered a web-based log by the duty officer. The data registered 
in this database was analyzed during a 3-year period. Results: There was an increase in number of alerts 
between 2006 and 2008, which resulted in 6293 activities including risk assessments and 4473 contacts with 
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major institutions or key persons to coordinate or initiate actions. Eighty five percent of the missions were 
completed within 24 h. Twenty eight exercises were performed of which 4 lasted more than 24 h. The 
centre also offered 145 courses in disaster and emergency medicine and crisis communication. Conclusion: 
The data presented in this study indicates that the center had achieved its primary tasks. Such regional 
organization with executive, planning, teaching and training responsibilities offers possibilities for planning, 
teaching and training disaster medicine by giving immediate feedback based on real incidents. 

Multidisciplinar
y coordination 
of on-scene 
command 
teams in virtual 
emergency 
exercises 

van Ruijven, Theo; Mayer, 
Igor; Bruijne, Mark de 
(2009); International 
Journal of Critical 
Infrastructure Protection, 
9, 13–23 

This paper presents the design and the results of a comparative study of multidisciplinary on-scene 
command teams at work in virtual emergency training exercises. The principal goals of the study were to 
understand how "on-scene command teams" coordinate on multidisciplinary objectives and tasks, and how 
the manner in which this is done affects their performance. The study involved 20 on-scene command 
teams consisting of various individuals, such as police, fire and medical services personnel, municipal officers 
and infrastructure operators, drawn from a Safety Region in The Netherlands. Integrated video recordings 
by five synchronized cameras captured the coordination processes during the virtual exercises. The 
integrated and synchronized video recordings were then transformed into numerical data for analysis. 
Performance was operationalized by scoring the progress and completion of emergency management tasks 
for which individual members and/or teams as a whole were responsible. Team coordination was 
operationalized using network centrality and density measures. The significant findings are the following (i) 
emergency management performance and coordination patterns within and among on-scene command 
teams have considerable variation; and (ii) teams that use less coordination during the intermediate phases 
of emergency management perform significantly better than teams that do not; moreover, actors who have 
central positions in a network are better able to achieve their performance goals. (C) 2015 Elsevier B.V. All 
rights reserved. 

The Common 
Operational 
Picture as 
Collective 
Sensemaking 

Wolbers, Jeroen; 
Boersma, Kees (2015); 
Journal of Contingencies 
and Crisis Management, 
21(4), 186–199 

The common operational picture is used to overcome coordination and information management problems 
during emergency response. Increasingly, this approach is incorporated in more advanced information 
systems. This is rooted in an information warehouse' perspective, which implies information can be 
collected, sorted and exchanged in an accessible and univocal form. In practice, however, professionals 
interpret similar information differently. Therefore, we focus on how emergency responders develop 
collective sensemaking from information. We employ a trading zone' perspective, in which information is 
negotiated, to study information management in an ethnographic study of disaster exercises in the 
Netherlands. Our analysis shows how professionals attribute different meanings to information that distorts 
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the coordination process. We end by stressing the importance of actionable knowledge and reflexivity. 

2.5 High level of uncertainty 

The below listed solutions aim to provide “strategies choosing safe scenarios, and maintaining credibility”.  

Name Provider  
(company, 
project, 
organization)  

Short description 

FIRESENSE 
project (Fire 
Detection and 
Management 
through a 
Multi-Sensor 
Network for the 
Protection of 
Cultural 
Heritage Areas 
from the Risk of 
Fire and 
Extreme 
Weather 
Conditions) 
 

https://cordis.europa.eu/
project/rcn/93948_en.ht
ml  
 

Automatic early warning system integrating multiple sensors to remotely monitor areas of archaeological 
and cultural interest for the risk of fire and extreme weather conditions 
 

SUSTAINING 
NETWORKS IN 
EMERGENCY 
MANAGEMENT 

Kapucu, Naim; Garayev, 
Vener; Wang, Xiaohu 
(2013); Public 
Performance & 

The increasing scope and severity of disasters has led to the wide adoption of collaborative practices 
through networks in the field of emergency management. Networks are most effective when they can be 
sustained over time. This study develops a model of the factors that influence network sustainability in 
emergency management. Using data from a national survey of county emergency managers in the United 

https://cordis.europa.eu/project/rcn/93948_en.html
https://cordis.europa.eu/project/rcn/93948_en.html
https://cordis.europa.eu/project/rcn/93948_en.html
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A Study of 
Counties in the 
United States 

Management Review, 
37(1), 104–133 

States, the study finds that convergence of organizational goals, utilization of information and 
communication technology, and, most important, interorganizational trust are all significant influences on 
network sustainability in emergency management. The results indicate the significant role of trust-building 
among emergency managers in sustaining an emergency management network. 
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3 Pre-planning 
Table 12: Overview of pre-planning solutions 
Generic High flow of effort in hostile 

environment 
Low frequency, high impact Multi-agency/ multi-

leadership environment 
High level of uncertainty 

 TAFF  CATO  IGNIS  EVAPREM  
 A FRAMEWORK FOR THE 

APPLICATION OF GROUP 
DECISION SUPPORT SYSTEMS 
TO THE PROBLEM OF PLANNING 
FOR CATASTROPHIC EVENTS 

Site management of health 
issues in the 2001 World Trade 
Center disaster 

Darius  DARWIN 

 Full-scale regional exercises What Have We Learned since 
September 11, 2001? A Network 
Study of the Boston Marathon 
Bombings Response 

IDIRA TRANSCRISIS 

 Information and Expertise 
Sharing in Inter-Organizational 
Crisis Management 

 Harnessing a Community for 
Sustainable Disaster 
Response and Recovery 

EDUCEN 

 MULTIPLE TYPES OF SENSOR 
DATA; CHALLENGES AND 
PERSPECTIVES FOR AN 
OPERATIONAL PICTURE FOR 
RESPONSE TO CRISES WITH 
MASS INVOLVEMENT 

 A FRAMEWORK FOR THE 
APPLICATION OF GROUP 
DECISION SUPPORT SYSTEMS 
TO THE PROBLEM OF 
PLANNING FOR 
CATASTROPHIC EVENTS 

Harnessing a Community for 
Sustainable Disaster 
Response and Recovery 

 GIS in Disasters and Emergency 
Management 

 Site management of health 
issues in the 2001 World 
Trade Center disaster 

Striving to be resilient 

   Whole of Government Institutional development 
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and scale matching in 
disaster response 
management 

   Crisis Decision-Making 
During Hurricane Sandy 

Disaster response and 
recovery 

   MEDRN - A mutual aid 
information network for 
emergency response 

MEASURING PERFORMANCE 
FOR COLLABORATIVE PUBLIC 
MANAGEMENT USING 
NETWORK ANALYSIS 
METHODS AND TOOLS 

   Planning for disaster Disaster Mitigation 
   Collaborative Incident 

Planning and the Common 
Operational Picture 

Resilience assessment 

   Full-scale regional exercises Conceptualizing Dimensions 
and Characteristics of Urban 
Resilience 

   Information and Expertise 
Sharing in Inter-
Organizational Crisis 
Management 

Iterative Factors Favoring 
Collaboration for 
Interorganizational 
Resilience 

   MULTIPLE TYPES OF SENSOR 
DATA; CHALLENGES AND 
PERSPECTIVES FOR AN 
OPERATIONAL PICTURE FOR 
RESPONSE TO CRISES WITH 
MASS INVOLVEMENT 

SOME SUGGESTIONS FOR 
MAKING EMERGENCY 
RESPONSE EXERCISES MORE 
CONSISTENT AND MORE 
SUCCESSFUL 

3.1 Generic 

Name Provider  Short description 
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(company, 
project, 
organization)  

N/A   
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3.2 High flow of effort in hostile environment 

The below listed solutions aim to support “pre-planning a time-efficient, safe response”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

TAFF 
(Development 
of operational 
strategies and 
guidance on 
Tackling 
consequences 
of extreme 
rainfalls and 
Flash Floods) 

http://ec.europa.eu/echo
/funding-
evaluations/financing-
civil-protection-
europe/selected-
projects/development-
operational_en 
 

The consortium intends to provide a full process beginning with localized knowledge and ending with a 
comprehensive response approach that can be used to improve flash flood response in the EU. Specific 
products such as guidelines and tactical guidance documents will be created and tested in specifically 
developed trainings and exercises. 
 

A FRAMEWORK 
FOR THE 
APPLICATION 
OF GROUP 
DECISION 
SUPPORT 
SYSTEMS TO 
THE PROBLEM 
OF PLANNING 
FOR 
CATASTROPHIC 
EVENTS 

BELARDO, S.; HARRALD, J. 
(1992); Ieee Transactions 
on Engineering 
Management, 39(4), 400–
411 

During the last 2 years the U.S. has endured extensive property damage and loss of life from the Hurricane 
Hugo and Loma Prieta natural disasters and expended billions of dollars in the aftermath of a major oil spill 
in Prince William Sound. Ineffective precrisis planning was, according to most observers, a primary factor 
contributing to the failure of these response efforts. The improvement of our capability to plan for and to 
manage the crisis response activities required when natural or technological disasters occur is a 
fundamental challenge to our technological society. The synergistic interaction of multidisciplined experts is 
essential to the creation of scenarios which specify a richness of detail and to the identification of critical 
decisions and problems which must be anticipated by the crisis manager. This paper discusses the 
application of decision analysis methods and decision support tools to the development of a scenario driven 
planning process. The methodology and structured group interactions on which this technology should be 
based have been demonstrated and are discussed in the context of planning for earthquakes and 
catastrophic oil spills. The improvement of the contingency planning process through the application of 
Group Decision Support Technology could provide a new foundation for the management of the response to 
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catastrophic natural and technological events. 
Full-scale 
regional 
exercises 

Klima, David A.; Seiler, 
Sarah H.; Peterson, Jeff 
B.; Christmas, Britton; 
Green, John M.; Fleming, 
Greg; Thomason, Michael 
H.; Sing, Ronald F. (2012); 
Journal of Trauma and 
Acute Care Surgery, 73(3), 
592–598 

BACKGROUND: Man-made (9/11) and natural (Hurricane Katrina) disasters have enlightened the medical 
community regarding the importance of disaster preparedness. In response to Joint Commission 
requirements, medical centers should have established protocols in place to respond to such events. We 
examined a full-scale regional exercise (FSRE) to identify gaps in logistics and operations during a simulated 
mass casualty incident. METHODS: A multiagency, multijurisdictional, multidisciplinary exercise (FSRE) 
included 16 area hospitals and one American College of Surgeons-verified Level I trauma center (TC). The 
scenario simulated a train derailment and chemical spill 20 miles from the TC using 281 moulaged 
volunteers. Third-party contracted evaluators assessed each hospital in five areas: communications, 
command structure, decontamination, staffing, and patient tracking. Further analysis examined logistic and 
operational deficiencies. RESULTS: None of the 16 hospitals were compliant in all five areas. Mean hospital 
compliance was 1.9 (+/- 0.9 SD) areas. One hospital, unable to participate because of an air conditioner 
outage, was deemed 0% compliant. The most common deficiency was communications (15 of 16 hospitals 
[94%]; State Medical Asset Resource Tracking Tool system deficiencies, lack of working knowledge of Voice 
Interoperability Plan for Emergency Responders radio system) followed by deficient decontamination in 12 
(75%). Other deficiencies included inadequate staffing based on predetermined protocols in 10 hospitals 
(63%), suboptimal command structure in 9 (56%), and patient tracking deficiencies in 5 (31%). An additional 
11 operational and 5 logistic failures were identified. The TC showed an appropriate command structure but 
was deficient in four of five categories, with understaffing and a decontamination leak into the emergency 
department, which required diversion of 70 patients. CONCLUSION: Communication remains a significant 
gap in the mass casualty scenario 10 years after 9/11. Our findings demonstrate that tabletop exercises are 
inadequate to expose operational and logistic gaps in disaster response. FSREs should be routinely 
performed to adequately prepare for catastrophic events. (J Trauma Acute Care Surg. 2012;73: 592-598. 
Copyright (C) 2012 by Lippincott Williams & Wilkins) 

Information and 
Expertise 
Sharing in Inter-
Organizational 
Crisis 
Management 

Ley, Benedikt; Ludwig, 
Thomas; Pipek, Volkmar; 
Randall, Dave; Reuter, 
Christian; Wiedenhoefer, 
Torben (2014); Computer 
Supported Cooperative 
Work-The Journal of 
Collaborative    

Emergency or crisis management, as is well-attested, is a complex management problem. A variety of 
agencies need to collaborate and coordinate in real-time and with an urgency that is not always present in 
other domains. It follows that accurate information of varying kinds (e.g. geographical and weather 
conditions; available skills and expertises; state-of-play; current dispositions and deployments) needs to be 
made available in a timely fashion to the organizations and individuals who need it. By definition, this 
information will come from a number of sources both within and across organizations. Large-scale events in 
particular necessitate collaboration with other organizations. Of course, plans and processes exist to deal 
with such events but the number of dynamically changing factors as well as the high number of 
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Computing, 23(4-6), 347–
387 

heterogeneous organizations and the high degree of interdependency involved make it impossible to plan 
for all contingencies. A degree of ongoing improvisation, which typically occurs by means of a variety of 
information and expertise sharing practices, therefore becomes necessary. This, however, faces many 
challenges, such as different organizational cultures, distinct individual and coordinative work practices and 
discrete information systems. Our work entails an examination of the practices of information and expertise 
sharing, and the obstacles to it, in inter-organizational crisis management. We conceive of this as a design 
case study, such that we examine a problem area and its scope; conduct detailed enquiries into practice in 
that area, and provide design recommendations for implementation and evaluation. First, we will present 
the results of an empirical study of collaboration practices between organizations and public authorities 
with security responsibilities such as the police, fire departments, public administration and electricity 
network operators, mainly in scenarios of medium to large power outages in Germany. Based on these 
results, we will describe a concept, which was designed, implemented and evaluated as a system prototype, 
in two iterations. While the first iteration focuses on situation assessment, the second iteration also includes 
inter-organizational collaboration functionalities. Based on the findings of our evaluations with practitioners, 
we will discuss how to support collaboration with a particular focus on information and expertise sharing. 

MULTIPLE 
TYPES OF 
SENSOR DATA; 
CHALLENGES 
AND 
PERSPECTIVES 
FOR AN 
OPERATIONAL 
PICTURE FOR 
RESPONSE TO 
CRISES WITH 
MASS 
INVOLVEMENT 

Rainer, Karin; Silvestru, 
Diana; Neubauer, Georg; 
Ruzsanyi, Veronika; 
Almer, Alexander; 
Lampoltshammer, 
Thomas J. (2017); Idimt-
2017 - Digitalization in 
Management, Society and 
Economy, 46, 111–126 

Taking into account the experience of the recent past and anticipating future developments, crises with 
mass involvement require the availability of holistic data sources. Such data have to be integrated into the 
crisis management procedures to gain the necessary, full-scale operational pictures for an efficient, timely, 
and sustainable response by the teams in the field and on strategic levels. Migration movements, but also 
challenges of planned or un-predicted mass gatherings and their potential escalation have been identified 
by experts and responsible organizations as scenarios in need for more detailed and stratified data than just 
quantitative data, counts and flow Multiple Types of Sensor Data; Challenges and Perspectives for an 
Operational Picture for Response to Crises with Mass Involvement analyses. Learning from past 
developments and practice examples it becomes clear, that additional, multiple types of sensor data can 
and should be taken into account and integrated. This is a growing requirement to complement, further 
diversify and structure the operational picture for the targeted and qualified crisis management delivered by 
response units and public bodies. In addition to this, the early preparation of further care and support of 
potential casualties or refuge seeking people can be facilitated by more detailed and enhanced sets of data. 
Thus, special needs, targeted assistance in emergencies, but also security related issues like the separation 
of rivaling groups can be facilitated. Due to the inclusion of multiple types of sensors like audio data, 
chemical sensing, digital meta-data or enhanced pattern detection and processing adding up to commonly 
used visual sources, the tackling of blind spots and weaknesses in current crisis management can be 
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supported. Besides the inclusion of data and information extracted from multiple sensors, an optimized 
exchange of targeted information between stakeholders was identified as the second pillar for improving 
the operational picture. 

GIS in Disasters 
and Emergency 
Management 

Zhou, Wan-li (2011); 
Second Etp/Iita 
Conference on 
Telecommunication and 
Information    (Tein 2011), 
Vol 1, 240–242 

Rapid urbanization due to accelerated population growth can have a devastating side effect on our cities 
and environment when a disaster occurs and there is a lack of adequate disaster response planning. 
Disasters can be man-made or natural, including earthquakes, floods, fires, war, terrorism, etc. Our ability to 
react to these disasters, whether government or individual is not tested very often, and many times when it 
is, chaos usually reins for a short period until authorities can fully mobilize and take affirmative action. GIS is 
a tool that can help both in the planning phase to develop contingency scenarios and in the operational 
phase when teams are on the ground attending to the effects of a disaster. This paper describes the use of 
GIS in disaster planning. 

3.3 Low frequency, high impact 

This capability challenge is to “negotiate solutions with stakeholders for anticipated scenarios”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

CATO project 
(CBRN crisis 
management: 
Architecture, 
Technologies 
and Operational 
Procedures) 

https://cordis.europa.eu/
project/rcn/102095_de.ht
ml 
 

Open Toolbox for dealing with CBRN crises due to terrorist attacks using non-conventional weapons or on 
facilities with CBRN material 
 

Site 
management of 
health issues in 
the 2001 World 

Bradt, D. A. (2003) 
Academic Emergency 
Medicine, 10(6), 650–660 

The terrorist destruction of the World Trade Center led to the greatest loss of life from a criminal incident in 
the history of the United States. There were 2,801 persons killed or missing at the disaster site, including 
147 dead on two hijacked aircraft. Hundreds of buildings sustained direct damage or contamination. Forty 
different agencies responded with command and control exercised by an incident command system as well 
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Trade Center 
disaster 

as an emergency operations center. Dozens of hazards complicated relief and recovery efforts. Five victims 
were rescued from the rubble. Up to 1,000 personnel worked daily at the World Trade Center disaster site. 
These workers collectively made an average of 270 daily presentations to health care providers in the first 
month post-disaster. Of presentations for clinical symptoms, leading clinical diagnoses were ocular injuries, 
headaches, and lung injuries. Mechanical injury accounted for 39% of clinical presentations and appeared 
preventable by personal protective equipment. Limitations emerged in the site application of emergency 
triage and clinical care. Notable assets in the site management of health issues include action plans from the 
incident command system, geographic information system products, wireless application technology, 
technical consensus among health and safety authorities, and workers' respite care. 

What Have We 
Learned since 
September 11, 
2001? A 
Network Study 
of the Boston 
Marathon 
Bombings 
Response 

Hu, Qian; Knox, Claire 
Connolly; Kapucu, Naim 
(2014); Public 
Administration Review, 
74(6), 698–712 

In light of recent disasters, it is evident that more research is needed to understand how organizations can 
effectively coordinate disaster preparedness, mitigation, response, and recovery efforts. This research 
assesses the effectiveness of interorganizational coordination and collaboration in response to the Boston 
Marathon bombings. After reviewing the major changes in federal emergency management policies and 
frameworks since September 11, 2001, this article applies a social network analysis to compare the disaster 
response networks embodied in formal disaster preparedness plans with the actual response networks. 
Data come from content analyses of the Boston Emergency Operations Plan, national and local newspaper 
articles, after-action reports, and situation reports. The timely response to the bombings is attributable to 
long-term institutionalized planning efforts; multiple platforms established for frequent interorganizational 
interactions through formal plans, training, and exercises prior to disasters; and an integrated 
communication system. 

3.4 Multi-agency/ multi-leadership environment 

The below listed solutions aim to “plan interoperability and enhance synergies”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

IGNIS project: https://www.ignis- Mobile simulation tool and training packages that can be used within the partner countries and across 

https://www.ignis-project.eu/
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simulation tool 
and training 
packages  

project.eu/ Europe to train fire officers in how to safely, effectively and efficiently command and control large wildfires; 
financed by DG ECHO 

Darius project 
(Deployable 
SAR Integrated 
Chain with 
Unmanned 
Systems)) 

https://cordis.europa.eu/
result/rcn/186817_en.ht
ml 

interoperability of unmanned air, ground and maritime vehicles in Search and Rescue (SAR) operations 

IDIRA project 
(Interoperabilit
y of data and 
procedures in 
large-scale 
multinational 
disaster 
response 
actions) 

https://cordis.europa.eu/
project/rcn/98968_en.ht
ml 

This core result of IDIRA will take the form an architectural framework and an exemplary implementation of 
a Mobile Integrated Command and Control Structure supporting co-ordinated large-scale disaster 
management. 

Harnessing a 
Community for 
Sustainable 
Disaster 
Response and 
Recovery 

Acosta, Joie; Chandra, 
Anita (2013); Disaster 
Medicine and Public 
Health Preparedness, 
7(4), 361–368 

Objective: Nongovernmental organizations (NGOs) are important to a community during times of disaster 
and routine operations. However, their effectiveness is reduced without an operational framework that 
integrates response and recovery efforts. Without integration, coordination among NGOs is challenging and 
use of government resources is inefficient. We developed an operational model to specify NGO roles and 
responsibilities before, during, and after a disaster. Methods: We conducted an analysis of peer-reviewed 
literature, relevant policy, and federal guidance to characterize the capabilities of NGOs, contextual factors 
that determine their involvement in disaster operations, and key services they provide during disaster 
response and recovery. We also identified research questions that should be prioritized to improve 
coordination and communication between NGOs and government. Results: Our review showed that federal 
policy stresses the importance of partnerships between NGOs and government agencies and among other 
NGOs. Such partnerships can build deep local networks and broad systems that reach from local 
communities to the federal government. Understanding what capacities NGOs need and what factors 

https://www.ignis-project.eu/
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influence their ability to perform during a disaster informs an operational model that could optimize NGO 
performance. Conclusions: Although the operational model needs to be applied and tested in community 
planning and disaster response, it holds promise as a unifying framework across new national preparedness 
and recovery policy, and provides structure to community planning, resource allocation, and metrics on 
which to evaluate NGO disaster involvement. 

A FRAMEWORK 
FOR THE 
APPLICATION 
OF GROUP 
DECISION 
SUPPORT 
SYSTEMS TO 
THE PROBLEM 
OF PLANNING 
FOR 
CATASTROPHIC 
EVENTS 

BELARDO, S.; HARRALD, J. 
(1992); Ieee Transactions 
on Engineering 
Management, 39(4), 400–
411 

During the last 2 years the U.S. has endured extensive property damage and loss of life from the Hurricane 
Hugo and Loma Prieta natural disasters and expended billions of dollars in the aftermath of a major oil spill 
in Prince William Sound. Ineffective precrisis planning was, according to most observers, a primary factor 
contributing to the failure of these response efforts. The improvement of our capability to plan for and to 
manage the crisis response activities required when natural or technological disasters occur is a 
fundamental challenge to our technological society. The synergistic interaction of multidisciplined experts is 
essential to the creation of scenarios which specify a richness of detail and to the identification of critical 
decisions and problems which must be anticipated by the crisis manager. This paper discusses the 
application of decision analysis methods and decision support tools to the development of a scenario driven 
planning process. The methodology and structured group interactions on which this technology should be 
based have been demonstrated and are discussed in the context of planning for earthquakes and 
catastrophic oil spills. The improvement of the contingency planning process through the application of 
Group Decision Support Technology could provide a new foundation for the management of the response to 
catastrophic natural and technological events. 

Site 
management of 
health issues in 
the 2001 World 
Trade Center 
disaster 

Bradt, D. A. (2003); 
Academic Emergency 
Medicine, 10(6), 650–660 

The terrorist destruction of the World Trade Center led to the greatest loss of life from a criminal incident in 
the history of the United States. There were 2,801 persons killed or missing at the disaster site, including 
147 dead on two hijacked aircraft. Hundreds of buildings sustained direct damage or contamination. Forty 
different agencies responded with command and control exercised by an incident command system as well 
as an emergency operations center. Dozens of hazards complicated relief and recovery efforts. Five victims 
were rescued from the rubble. Up to 1,000 personnel worked daily at the World Trade Center disaster site. 
These workers collectively made an average of 270 daily presentations to health care providers in the first 
month post-disaster. Of presentations for clinical symptoms, leading clinical diagnoses were ocular injuries, 
headaches, and lung injuries. Mechanical injury accounted for 39% of clinical presentations and appeared 
preventable by personal protective equipment. Limitations emerged in the site application of emergency 
triage and clinical care. Notable assets in the site management of health issues include action plans from the 
incident command system, geographic information system products, wireless application technology, 
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technical consensus among health and safety authorities, and workers' respite care. 

Whole of 
Government 

Carayannopoulos, George 
(2017); Australian Journal 
of Public Administration, 
76(2), 251–265 

The frequency and severity of natural disasters has placed a clear emphasis on the role of governments in 
responding to these crises. During the past decade, disaster events have had a significant impact on the 
relevant communities as well as raising questions regarding the role of government and the bureaucratic 
coordination of planning and response processes. These events have placed a renewed focus on the ability 
of governments to plan, prepare, and respond in an effective way to crises. They have also tended to 
indicate that there remain serious challenges to government coordination and that crises create a unique 
series of challenges for the public sector. At the heart of understanding how governments respond to crises 
are notions of bureaucratic coordination. It has been suggested that joined-up or whole of government 
arrangements may provide an appropriate means in which to approach crisis management. As a result a 
number of key themes emerge including the nature of crisis management, role of leadership, understanding 
coordination, impact of organisational culture, and the interactions between individuals and institutions. 
This paper will consider these issues and provide a review of the relevant literature, to understand the 
synergies that exist in connected responses to crises. The severity of natural disasters has placed an 
emphasis on the role of governments in responding. The forensic examination which occurs after events 
indicates that there are challenges to managing crises. Whole of government arrangements may provide an 
appropriate means in which to approach crisis management which merits exploration. 

Crisis Decision-
Making During 
Hurricane 
Sandy 

Chandler, Thomas; 
Abramson, David M.; 
Panigrahi, Benita; 
Schlegelmilch, Jeff; Frye, 
Noelle (2016); Disaster 
Medicine and Public 
Health Preparedness, 
10(3), 436–442 

Objective This collective case study examined how and why specific organizational decision-making 
processes transpired at 2 large suburban county health departments in lower New York State during their 
response to Hurricane Sandy in 2012. The study also examined the relationships that the agencies 
developed with other emerging and established organizations within their respective health systems. 
Methods In investigating these themes, the authors conducted in-depth, one-on-one interviews with 30 
senior-level public health staff and first responders; reviewed documentation; and moderated 2 focus group 
discussions with 17 participants. Results Although a natural hazard such as a hurricane was not an 
unexpected event for these health departments, they nevertheless confronted a number of unforeseen 
challenges during the response phase: prolonged loss of power and fuel, limited situational awareness of 
the depth and breadth of the storm's impact among disaster-exposed populations, and coordination 
problems with a number of organizations that emerged in response to the disaster. Conclusions Public 
health staff had few plans or protocols to guide them and often found themselves improvising and problem-
solving with new organizations in the context of an overburdened health care system 
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MEDRN - A 
mutual aid 
information 
network for 
emergency 
response 

Gomezjurado, Jaime; 
Reininger, Daniel (2006); 
Milcom 2006, Vols 1-7, 
2965- 

Rapid and slow onset disasters require coordination between emergency responder and public health 
organizations. During a disaster many organizations are involved in the delivery of emergency services: 
emergency medical services (EMS), the fire and police departments, hospitals, public health officials, local 
authorities, etc. Resource planning, logistic coordination, and information sharing among all these units is 
therefore very important to save lives and reduce costs. To satisfy these needs, through grants from the 
National Library of Medicine, Semandex Networks is building the Medical Emergency Disaster Response 
Network (MEDRN). MEDRN uses Semantic Network technology to facilitate the access, dissemination and 
sharing of information across all parties involved in emergency management. The technology is currently 
fielded by SPAWAR, the Marine Corps and other Department of Defense (DoD) and non DoD national 
security agencies. 

Planning for 
disaster 

Gregory, W. J.; Midgley, 
G. (2000) Journal of the 
Operational Research 
Society, 51(3), 278–290 

Multi-agency planning is becoming increasingly important to organisations, especially those concerned with 
delivering services for the benefit of the community. This paper describes how a modified version of the 
methods from soft systems methodology (SSM), chosen through methodological reflections informed by 
critical systems thinking, was used to support the planning of a multi-agency counselling service that could 
be activated in the event of a disaster. Representatives of nineteen agencies were involved in this exercise, 
working together in six, one-day workshops. Feedback from participants, using four evaluation criteria 
(derived from the principles of SSM and the stated priorities of workshop participants), suggests that the 
methods of SSM, modified as described, show a great deal of promise as a support to multi-agency planning. 

Collaborative 
Incident 
Planning and 
the Common 
Operational 
Picture 

Karagiannis, Georgios 
Marios; Synolakis, Costas 
E. (2016); Dynamics of 
Disasters-Key Concepts, 
Models, Algorithms, and 
Insights, 185, 91–112 

Disasters are notorious for extending across multiple jurisdictions, both geographical and functional, and the 
modern disaster response operational environment is fraught with a multitude of agencies with different 
mandates and objectives. The complexity and unpredictability of interactions between various actors 
contribute to the "fog" and "friction" of what constitutes a crisis, similar to the fog and friction of war. 
Therefore, although situational awareness is an absolute necessity in disaster response, it is impossible to 
achieve without effective coordination and communication. Here, we focus on the common operational 
picture in disaster response, with a view to bridging the gap between its technological and operational 
components. We use a typical incident planning outline to highlight how software solutions developed at 
the disaster preparedness phase can reduce the uncertainty during disaster response and streamline the 
operational planning process. We identify the capabilities and categories of existing applications, and we 
correlate the capabilities with the stages of the incident planning process to highlight how software 
supports disaster response coordination. Finally, we discuss the gaps between existing products and modern 
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operational needs and suggest avenues for further research and product development. 

Full-scale 
regional 
exercises 

Klima, David A.; Seiler, 
Sarah H.; Peterson, Jeff 
B.; Christmas, Britton; 
Green, John M.; Fleming, 
Greg; Thomason, Michael 
H.; Sing, Ronald F. J (2012) 
ournal of Trauma and 
Acute Care Surgery, 73(3), 
592–598 

BACKGROUND: Man-made (9/11) and natural (Hurricane Katrina) disasters have enlightened the medical 
community regarding the importance of disaster preparedness. In response to Joint Commission 
requirements, medical centers should have established protocols in place to respond to such events. We 
examined a full-scale regional exercise (FSRE) to identify gaps in logistics and operations during a simulated 
mass casualty incident. METHODS: A multiagency, multijurisdictional, multidisciplinary exercise (FSRE) 
included 16 area hospitals and one American College of Surgeons-verified Level I trauma center (TC). The 
scenario simulated a train derailment and chemical spill 20 miles from the TC using 281 moulaged 
volunteers. Third-party contracted evaluators assessed each hospital in five areas: communications, 
command structure, decontamination, staffing, and patient tracking. Further analysis examined logistic and 
operational deficiencies. RESULTS: None of the 16 hospitals were compliant in all five areas. Mean hospital 
compliance was 1.9 (+/- 0.9 SD) areas. One hospital, unable to participate because of an air conditioner 
outage, was deemed 0% compliant. The most common deficiency was communications (15 of 16 hospitals 
[94%]; State Medical Asset Resource Tracking Tool system deficiencies, lack of working knowledge of Voice 
Interoperability Plan for Emergency Responders radio system) followed by deficient decontamination in 12 
(75%). Other deficiencies included inadequate staffing based on predetermined protocols in 10 hospitals 
(63%), suboptimal command structure in 9 (56%), and patient tracking deficiencies in 5 (31%). An additional 
11 operational and 5 logistic failures were identified. The TC showed an appropriate command structure but 
was deficient in four of five categories, with understaffing and a decontamination leak into the emergency 
department, which required diversion of 70 patients. CONCLUSION: Communication remains a significant 
gap in the mass casualty scenario 10 years after 9/11. Our findings demonstrate that tabletop exercises are 
inadequate to expose operational and logistic gaps in disaster response. FSREs should be routinely 
performed to adequately prepare for catastrophic events. (J Trauma Acute Care Surg. 2012;73: 592-598. 
Copyright (C) 2012 by Lippincott Williams & Wilkins) 

Information and 
Expertise 
Sharing in Inter-
Organizational 
Crisis 
Management 

Ley, Benedikt; Ludwig, 
Thomas; Pipek, Volkmar; 
Randall, Dave; Reuter, 
Christian; Wiedenhoefer, 
Torben (2014) Computer 
Supported Cooperative 
Work-The Journal of 

Emergency or crisis management, as is well-attested, is a complex management problem. A variety of 
agencies need to collaborate and coordinate in real-time and with an urgency that is not always present in 
other domains. It follows that accurate information of varying kinds (e.g. geographical and weather 
conditions; available skills and expertises; state-of-play; current dispositions and deployments) needs to be 
made available in a timely fashion to the organizations and individuals who need it. By definition, this 
information will come from a number of sources both within and across organizations. Large-scale events in 
particular necessitate collaboration with other organizations. Of course, plans and processes exist to deal 
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Collaborative Computing, 
23(4-6), 347–387 

with such events but the number of dynamically changing factors as well as the high number of 
heterogeneous organizations and the high degree of interdependency involved make it impossible to plan 
for all contingencies. A degree of ongoing improvisation, which typically occurs by means of a variety of 
information and expertise sharing practices, therefore becomes necessary. This, however, faces many 
challenges, such as different organizational cultures, distinct individual and coordinative work practices and 
discrete information systems. Our work entails an examination of the practices of information and expertise 
sharing, and the obstacles to it, in inter-organizational crisis management. We conceive of this as a design 
case study, such that we examine a problem area and its scope; conduct detailed enquiries into practice in 
that area, and provide design recommendations for implementation and evaluation. First, we will present 
the results of an empirical study of collaboration practices between organizations and public authorities 
with security responsibilities such as the police, fire departments, public administration and electricity 
network operators, mainly in scenarios of medium to large power outages in Germany. Based on these 
results, we will describe a concept, which was designed, implemented and evaluated as a system prototype, 
in two iterations. While the first iteration focuses on situation assessment, the second iteration also includes 
inter-organizational collaboration functionalities. Based on the findings of our evaluations with practitioners, 
we will discuss how to support collaboration with a particular focus on information and expertise sharing. 

MULTIPLE 
TYPES OF 
SENSOR DATA; 
CHALLENGES 
AND 
PERSPECTIVES 
FOR AN 
OPERATIONAL 
PICTURE FOR 
RESPONSE TO 
CRISES WITH 
MASS 
INVOLVEMENT 

Rainer, Karin; Silvestru, 
Diana; Neubauer, Georg; 
Ruzsanyi, Veronika; 
Almer, Alexander; 
Lampoltshammer, 
Thomas J. (2017); Idimt-
2017 - Digitalization in 
Management, Society and 
Economy, 46, 111–126 

Taking into account the experience of the recent past and anticipating future developments, crises with 
mass involvement require the availability of holistic data sources. Such data have to be integrated into the 
crisis management procedures to gain the necessary, full-scale operational pictures for an efficient, timely, 
and sustainable response by the teams in the field and on strategic levels. Migration movements, but also 
challenges of planned or un-predicted mass gatherings and their potential escalation have been identified 
by experts and responsible organizations as scenarios in need for more detailed and stratified data than just 
quantitative data, counts and flow Multiple Types of Sensor Data; Challenges and Perspectives for an 
Operational Picture for Response to Crises with Mass Involvement analyses. Learning from past 
developments and practice examples it becomes clear, that additional, multiple types of sensor data can 
and should be taken into account and integrated. This is a growing requirement to complement, further 
diversify and structure the operational picture for the targeted and qualified crisis management delivered by 
response units and public bodies. In addition to this, the early preparation of further care and support of 
potential casualties or refuge seeking people can be facilitated by more detailed and enhanced sets of data. 
Thus, special needs, targeted assistance in emergencies, but also security related issues like the separation 
of rivaling groups can be facilitated. Due to the inclusion of multiple types of sensors like audio data, 
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chemical sensing, digital meta-data or enhanced pattern detection and processing adding up to commonly 
used visual sources, the tackling of blind spots and weaknesses in current crisis management can be 
supported. Besides the inclusion of data and information extracted from multiple sensors, an optimized 
exchange of targeted information between stakeholders was identified as the second pillar for improving 
the operational picture. 

3.5 High level of uncertainty 

The below listed solutions aim to address “governance and capacity building towards more resilient societies”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

EVAPREM 
(Developing an 
evaluation 
model to assess 
prevention 
measures) 

http://www.evaprem.eu/
en  

Develop a universal and comprehensive model for evaluating the results of prevention measures 
implemented by the rescue boards of European countries. 

DARWIN: 
improving 
responses to 
expected and 
unexpected 
crises affecting 
critical societal 
structures; 
resilience 
guideline 

https://h2020darwin.eu/a
bout/  

resilience management guidelines: https://h2020darwin.eu/wp-content/uploads/2018/08/DARWIN-
Resilience-Management-Guidelines_Book_220818-1.pdf 

http://www.evaprem.eu/en
http://www.evaprem.eu/en
https://h2020darwin.eu/about/
https://h2020darwin.eu/about/
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TRANSCRISIS: 
Enhancing the 
EU’s 
transboundary 
crisis 
management 
capacity 

https://www.transcrisis.e
u/  

Report on “Enhancing the EU’s Transboundary Crisis Management Capacity: Recommendations for Practice” 
(https://www.transcrisis.eu/wp-content/uploads/2018/02/D7.3-policy-recommendations.pdf)  

EDUCEN: the 
role of culture 
in disaster risk 

http://www.educenprojec
t.eu/  

handbook, toolkit and case study manuals as examples to enhance the capabilities of the main actors 
involved in the different phases of DRR, and especially in crisis management, to use cultural aspects as an 
asset to increase the effectiveness of their actions. Handbook available here: 
https://drive.google.com/file/d/0B5L3EK3ILtDfWHRTOXloRjlBdWs/view 

Harnessing a 
Community for 
Sustainable 
Disaster 
Response and 
Recovery 

Acosta, Joie; Chandra, 
Anita (2013) Disaster 
Medicine and Public 
Health Preparedness, 
7(4), 361–368 

Objective: Nongovernmental organizations (NGOs) are important to a community during times of disaster 
and routine operations. However, their effectiveness is reduced without an operational framework that 
integrates response and recovery efforts. Without integration, coordination among NGOs is challenging and 
use of government resources is inefficient. We developed an operational model to specify NGO roles and 
responsibilities before, during, and after a disaster. Methods: We conducted an analysis of peer-reviewed 
literature, relevant policy, and federal guidance to characterize the capabilities of NGOs, contextual factors 
that determine their involvement in disaster operations, and key services they provide during disaster 
response and recovery. We also identified research questions that should be prioritized to improve 
coordination and communication between NGOs and government. Results: Our review showed that federal 
policy stresses the importance of partnerships between NGOs and government agencies and among other 
NGOs. Such partnerships can build deep local networks and broad systems that reach from local 
communities to the federal government. Understanding what capacities NGOs need and what factors 
influence their ability to perform during a disaster informs an operational model that could optimize NGO 
performance. Conclusions: Although the operational model needs to be applied and tested in community 
planning and disaster response, it holds promise as a unifying framework across new national preparedness 
and recovery policy, and provides structure to community planning, resource allocation, and metrics on 
which to evaluate NGO disaster involvement. 

Striving to be 
resilient 

Adini, Bruria; Cohen, 
Odeya; Eide, Aslak 

Resilience management guidelines address disruptions, changes and opportunities, facilitate anticipation, 
adaptation, flexibility and provide a foundation for an effective crisis response. The objective and novelty of 

https://www.transcrisis.eu/
https://www.transcrisis.eu/
http://www.educenproject.eu/
http://www.educenproject.eu/
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Wegner; Nilsson, 
Susanna; Aharonson-
Daniel, Limor; Herrera, 
Ivonne A. (2017) 
Technological Forecasting 
and Social Change, 121, 
39–49 

the study were to propose a holistic framework that enables to evaluate and prioritise concepts, approaches 
and practices that should be incorporated into European guidelines for resilience management. Based on a 
modified Delphi process, 51 items achieved a consensus of >80%. 84% of the items (n = 43) were ranked as 
important; 13.7% (n = 7) as essential; one ranked as somewhat important. The identified items encompass 
eleven categories as follows: 1) collaboration [11 items]; 2) planning [8 items]; 3) procedures [8 items]; 4) 
training [6 items]; 5) infrastructure [5 items]; 6) communication [3 items]; 7) governance [3 items]; 8) 
learning lessons [2 items]; 9) situation understanding (awareness) [1 item]; 10) resources [2 items]; and 11) 
evaluation [2 items]. The identified concepts, approaches and practices seem to be applicable to a wide 
range of domains and critical infrastructures, such as crisis management, air traffic management and 
healthcare, due to their generic and abstract characteristics. Important in the Delphi process is the 
engagement of potential end users in the development of resilience management guidelines to align this 
development to their needs. Therefore, the Delphi process involved policy and decision-makers, as well as 
practitioners and other personnel representing different critical infrastructures and academia, in prioritising 
concepts aimed at achieving resilient organisations, entities or communities. (C) 2017 Elsevier Inc. All rights 
reserved. 

Institutional 
development 
and scale 
matching in 
disaster 
response 
management 

Baker, Daniel; Refsgaard, 
Karen (2007) Ecological 
Economics, 63(2-3), 331–
343 

Recent large scale disasters have challenged institutions improve the effectiveness of their emergency 
response strategies. During the 2005 Katrina flood disaster in the United States institutions utilized different 
emergency response strategies with varying degrees of success. In this paper we consider the case of the 
Katrina hurricane to identify successful strategies that enable institutions to respond effectively and at the 
appropriate scale. The importance of cross-scale linkages matched to the size and needs of the disaster is 
discussed as a central component of socio-ecological resilience. A general strategy of adaptive management 
is proposed that emphasizes the importance of participatory planning with institutional actors where both 
initial response organizations, as well as institutions involved in longer term recovery are involved in 
emergency response exercises. Institutions should develop linkages that promote legitimacy, trust and the 
development of social capital that facilitates integrated and coordinated emergency response. The paper 
concludes by noting that new threats will require increased coordination, higher levels of institutional 
flexibility, and greater attention to issues of connectivity in disaster response management. (c) 2007 Elsevier 
B.V. All rights reserved. 

Disaster 
response and 

Barbee, Daniel G. J(2007) 
ournal of Homeland 
Security and Emergency 
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recovery Management, 4(1) 

MEASURING 
PERFORMANCE 
FOR 
COLLABORATIV
E PUBLIC 
MANAGEMENT 
USING 
NETWORK 
ANALYSIS 
METHODS AND 
TOOLS 

Kapucu, Naim; Demiroz, 
Fatih (2011) Public 
Performance & 
Management Review, 
34(4), 549–579 

Social network analysis and centrality measures are used with the UCINET software program to analyze the 
outcomes of an evolving collaborative network through the relationship structures and processes of an 
interorganizational governance network. The study data were collected from content analyses of 
newspapers, situation reports, and organizational documents. In the context of disaster response networks, 
the structure and performance of the planned networks are compared to the actual networks. The results 
indicate that the September 11 response network's performance differed from that of the Federal Response 
Plan network and that the outcomes of the Hurricane Katrina response network showed different structures 
from those of the National Response Plan. The insights generated about the structural differences between 
these formal versus informal and planned versus actual networks demonstrate the utility of the 
measurements of network performance outcomes discussed here. 

Disaster 
Mitigation 

Kennedy, George; 
Richards, Michael; 
Chicarelli, Michael; Ernst, 
Amy; Harrell, Andrew; 
Stites, Danniel (2013) 
Southern Medical Journal, 
106(1), 13–16 

The objective of this review is to stimulate the reader's considerations for developing community disaster 
mitigation. Disaster mitigation begins long before impact and is defined as the actions taken by a community 
to eliminate or minimize the impact of a disaster. The assessment of vulnerabilities, the development of 
infrastructure, memoranda of understanding, and planning for a sustainable response and recovery are 
parts of the process. Empowering leadership and citizens with knowledge of available resources through the 
planning and development of a disaster response can strengthen a community's resilience, which can only 
add to the viability and quality of life enjoyed by the entire community. 

Resilience 
assessment 

Sellberg, My M.; 
Wilkinson, Cathy; 
Peterson, Garry D. (2015) 
Ecology and Society, 20(1) 

Cities and towns have become increasingly interested in building resilience to cope with surprises, however, 
how to do this is often unclear. We evaluated the ability of the Resilience Assessment Workbook to help 
urban areas incorporate resilience thinking into their planning practice by exploring how a resilience 
assessment process complemented existing planning in the local government of Eskilstuna, Sweden. We 
conducted this evaluation using participant observation, semistructured interviews, and a survey of the 
participants. Our findings show that the resilience assessment contributed to ongoing planning practices by 
addressing sustainability challenges that were not being addressed within the normal municipal planning or 
operations, such as local food security. It bridged longer term sustainable development and shorter term 
crisis management, allowing these two sectors to develop common strategies. Our study also highlighted 
that the Resilience Assessment Workbook could be made more useful by providing more guidance on how 
to practically deal with thresholds and trade-offs across scales, as well as on how to manage 
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transdisciplinary learning processes. This is the first in-depth study of a resilience assessment process, and it 
demonstrates that the Resilience Assessment Workbook is useful for planning and that it merits further 
research and development. 

Conceptualizing 
Dimensions and 
Characteristics 
of Urban 
Resilience 

Sharifi, Ayyoob; Chelleri, 
Lorenzo; Fox-Lent, Cate; 
Grafakos, Stelios; Pathak, 
Minal; Olazabal, Marta; 
Moloney, Susie; 
Yumagulova, Lily; 
Yamagata, Yoshiki (2017) 
Sustainability, 9(6) 

Resilience is a multi-faceted concept frequently used across a wide range of disciplines, practices, and 
sectors. There is a growing recognition of the utility of resilience as a bridging concept that can facilitate 
inter-and transdisciplinary approaches to tackle complexities inherent in decision making under conditions 
of risk and uncertainty. Such conditions are common in urban planning, infrastructure planning, asset 
management, emergency planning, crisis management, and development processes where systemic 
interdependencies and interests at stake influence decisions and outcomes. A major challenge that can 
undermine the use of resilience for guiding planning activities is the value-laden and contested nature of the 
concept that can be interpreted in a variety of ways. Because resilience is context-specific and generally 
depends on local aspirations, this issue can be partially tackled by adopting participatory approaches for the 
conceptualization of resilience. This paper provides an example of how co-design methods can be employed 
for conceptualizing resilience. The Structured Interview Matrix was used as a technique to facilitate 
discussions among a diverse group of researchers and practitioners attending the International Workshop 
on Tools and Indicators for Assessing Urban Resilience. Participants deliberated on issues related to 
constituent elements of urban resilience, including its position vis-a-vis concepts such as adaptation and 
sustainability, institutional factors that can enable/constrain resilience building, and the challenges of 
conducting and operationalizing urban resilience assessment. This paper can be considered as an initial step 
towards further exploration of participatory approaches for clarifying the underlying dimensions of complex 
concepts such as resilience. 

Iterative Factors 
Favoring 
Collaboration 
for 
Interorganizatio
nal Resilience 

Therrien, Marie-Christine; 
Beauregard, Stephane; 
Valiquette-L'Heureux, 
Anais (2015) International 
Journal of Disaster Risk 
Science, 6(1), 75–86 

Between members of a network, interorganizational resilience is favored by effective collaboration and 
coordination during a crisis. The quality of that collaboration depends on various iterative factors present 
between these organizations before the occurrence of a crisis. We find that these factors are iterative since 
collaboration factors follow a mutually reinforcing cycle: collaboration within a crisis management network 
is conditioned by a general agreement, which is in turn conditioned by the extent to which the institutions 
coordinate themselves prior to crisis. We evaluated the factors that promote collaboration between public 
and private organizations that manage the Greater Montreal transportation infrastructure. These factors are 
based on adaptive management processes such as mutual agreements, common organizational culture, 
knowledge and financial resources, levers of power, regulations, and pressure. Crisis management 
coordination represents the ability to build and assess the effectiveness of common response plans to risks 
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to which they are exposed. We show how these processes vary depending on the links between private and 
public organizations. 

SOME 
SUGGESTIONS 
FOR MAKING 
EMERGENCY 
RESPONSE 
EXERCISES 
MORE 
CONSISTENT 
AND MORE 
SUCCESSFUL 

Upton, David (2009) 
Strategizing Resilience 
and Reducing 
Vulnerability, 197–212 

Emergency response exercises or crisis management simulations are essential tools for testing and 
validating response plans and building organizational resilience. However surveys of exercises, and real-life 
examples, show that exercises vary greatly in quality. Sometimes this is due to faulty exercise design or 
conduct, sometimes to underlying social or 'political' agendas, sometimes to a culture of 'semi-
confidentiality' which prevents lessons being learned and discourages scrutiny. This paper suggests some 
criteria for successful exercises, including consistency of design and of documentation, and building ability 
to learn from experience. It outlines several attempts to achieve these goals, including a software 
framework for exercise design and assessment. 
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4 Guidance instruments 
Table 13: Overview of guidance instrument solutions 
Generic High flow of effort in hostile 

environment 
Low frequency, high impact Multi-agency/ multi-

leadership environment 
High level of uncertainty 

 Operational Guidelines for 
Working in a Potentially 
Hazardous Environment 

Security and resilience - 
Emergency management - 
Guidelines for capability 
assessment 

Societal security - Guidelines 
for establishing partnering 
arrangements 

ISO 22397  

EN 15602  

Security service providers - 
Terminology 

 ENTRi courses A summary of risk areas and 
scenario analyses 2012–2015 

Auditing Management 
Systems - Risk, Resilience, 
Security and Continuity - 
Guidance for Application  

ANSI/ASIS SPC.2 (2014) 

Societal security - 
Terminology (ISO 
22300:2012) 

 UN Field Security Handbook  UN Field Security Handbook ResiStand project 
 CBRN - Vulnerability 

Assessment and Protection 
of People at Risk.  

   

4.1 Generic 

Name Provider  
(company, 
project, 
organization)  

Short description 

N/A   

In terms of guidance instruments and standards, the meeting in Rom in June 2018 explicitly pointed out that there are some reference documents that can 
be used as standards, reflecting international good practices, in addition to the official standards developed in the framework of the standardization 
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committees of CEN, ISO, ANSI, etc. In this section, guidance instruments include the reference documents acknowledge by the professional community and 
the standards developed and made available by standardization bodies. 
 
In order to identify the already existing standards developed within the standardization bodies, the catalogue of standards developed by ResiStand project 
has been used. 
See http://www.resistand.risk-technologies.com/RunningApp/Standards/standards.aspx 
 
In order to identify other guidance documents, expert knowledge combined with web-based investigations has been used with the key-words corresponding 
to the CCC addressed. 

4.2 High flow of effort in hostile environment  

The CCC is “Establish procedure and guide”. 
 
The screening for existing procedures and guides addressing high flow of effort in hostile environment led to identify several relevant references.  
 
Name Provider  

(company, 
project, 
organization)  

Short description 

Operational 
Guidelines for 
Working in a 
Potentially 
Hazardous 
Environment 

OSCE, Organisation for 
Security and Co-operation 
in Europe 

OSCE, Operational Guidelines for Working in a Potentially Hazardous Environment, 2010 
In this document, the Organization OSCE addresses a wide range of security-related concerns, including 
monitoring of conflicts, cease-fires, human rights issues, elections, border integrity, arms control, confidence- 
and security-building measures, policing strategies, counterterrorism and economic and environmental 
activities. 
It is rather general and not specific for civil protection, fire and rescue. 
This document is available at http://www.osce.org/cpc/74739  

ENTRi courses EISF, European 
Interagency Security 
Forum (EISF) 

The EISF proposes on its website a list of “Hostile environment awareness training” and “basic hostile 
environment course”. 
These courses might provide the basis to develop a reference document. They are organized in the framework 
of ENTRi, EUROPE’S NEW TRAINING INITIATIVE FOR CIVILIAN CRISIS MANAGEMENT. 
https://www.eisf.eu 

http://www.resistand.risk-technologies.com/RunningApp/Standards/standards.aspx
http://www.osce.org/cpc/74739
https://www.eisf.eu/
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UN Field 
Security 
Handbook 

UN, United Nations The handbook has been developed for UN staff, to cover security, and it contains organizational and 
administrative information. 
It also addresses the question of inter-agency coordination. 

CBRN - 
Vulnerability 
Assessment and 
Protection of 
People at Risk.  

CEN TC/391 CEN/TS 16595:2013 
This Technical Specification is based on an all-hazards approach, with a specific focus on terrorism and other 
security related risks. Looking at the combination of threats, vulnerabilities and values to be protected, 
threats may be terrorist attacks with chemical, explosive and biological agents, or nuclear waste materials, or 
with conventional means on CBRN plants, causing a similar devastating effect on a potentially large scale. 
Major CBRN incidents may jeopardise critical infrastructure, while emergency services may have great 
difficulty performing their response tasks. The scope excludes the vulnerability assessment of some specific 
systems that comply, at the European and Member State level, with existing sets of legal measures: network 
for drinking water distribution, food chain supply and cosmetics and pharmaceutical products production and 
distribution chains. The objective of this document is to strengthen common understanding and a common 
frame of reference for all organisations with an interest and involvement in CBRN. It does so by providing a 
number of considerations and tools that can be used in the development of a semi-quantitative conceptual 
framework for vulnerability assessment, awareness and management. The vulnerability assessment covers all 
members of the population at risk including the requirements of children, the elderly and people with special 
needs. 
 

4.3 Low frequency, high impact 

The CCC is “Standardize capabilities in front of pre-established scenarios”. 
The research on the ResiStand Catalogue has led to identify one standard. 
Another reference has been added as source of inspiration in case a new reference document is developed. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

Security and ISO 22325:2016 ISO 22325:2016 provides guidelines for an organization in assessing its emergency management capability. It 
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resilience - 
Emergency 
management - 
Guidelines for 
capability 
assessment 

includes· an assessment model with a hierarchy of four levels;· eight indicators;· an assessment process, 
explaining how to plan, collect, analyse and report.ISO 22325:2016 is intended to be used by organizations 
responsible and accountable for emergency management. Each organization's context can involve a mix of 
prevention, mitigation, preparedness, response and recovery activities. 
 
 

A summary of 
risk areas and 
scenario 
analyses 2012–
2015 

MSB, Sweden This report presents an overview and synthesis of the 14 scenario analyses conducted as part of the national 
risk and capability assessment between 2012 and 2015. The report thus represents a response to Assignment 
16 of MSB’s appropriation for 2015. 
See: https://www.msb.se/RibData/Filer/pdf/28186.pdf 
This report could help to suggest a new item proposal for standards. 

4.4 Multi-agency/ multi-leadership environment 

The CCC is “Establish an interagency framework”. 
Several standards have been identified that cover the CCC. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

Societal security 
- Guidelines for 
establishing 
partnering 
arrangements 
ISO 22397  

ISO TC 292 ISO 22397:2014 provides guidelines for establishing partnering arrangements among organizations to manage 
multiple relationships for events impacting on societal security. It incorporates principles and describes the 
process for planning, developing, implementing and reviewing partnering arrangements.  
ISO 22397:2014 is applicable to all organizations regardless of type, size and nature of activity whether in or 
between the private, public, or not-for-profit sectors. 

Auditing 
Management 
Systems - Risk, 
Resilience, 

ANSI This Standard provides guidance for conducting resilience, security, crisis, continuity and other risk-based 
audits within the context of management systems and includes practical advice on conducting audits. It will 
provide guidance on the management of audit programs, conduct of internal or external audits of risk and 
resilience-based management systems such as security, crisis, continuity, and emergency management, 

https://www.msb.se/RibData/Filer/pdf/28186.pdf
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Security and 
Continuity - 
Guidance for 
Application  
ANSI/ASIS SPC.2 
(2014) 

including the competence and evaluation of auditors. 

UN Field 
Security 
Handbook 

UN, United Nations The handbook has been developed for UN staff, to cover security, and it contains organizational and 
administrative information. 
It also addresses the question of inter-agency coordination. 
 

 
Several other guidance documents exist for humanitarian organisations (IASC, https://interagencystandingcommittee.org/ ) and for migration (IOM, 
https://www.iom.int/). They might be inspiring for civil protection, fire and rescue. 
 

4.5 High level of uncertainty 

The CCC is “Build doctrine for resilience in emergency services and societies”. 
Several standards provide terminology and concept that help to address the CCC. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

EN 15602  
Security service 
providers - 
Terminology 

CEN This standard applies to providers of security services. 
It helps to use a common terminology. 

Societal security 
- Terminology 
(ISO 

ISO / CEN TC 391 
 

EN ISO 22300:2012 contains terms and definitions applicable to societal security to establish a common 
understanding so that consistent terms are used. 

https://interagencystandingcommittee.org/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=12&ved=2ahUKEwjrgvaIkf_dAhWOEVAKHSeGBRY4ChAWMAF6BAgIEAI&url=https%3A%2F%2Fwww.iom.int%2Fsites%2Fdefault%2Ffiles%2Four_work%2FDOE%2Fhumanitarian_emergencies%2Fhumanitarian-operations-clusters%2Fepc_clusters_070808.pdf&usg=AOvVaw3JuylFcbNqKZNeuVRzz4DG
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22300:2012) 
ResiStand 
project 

Consortium ResiStand: Increasing disaster Resilience by establishing a sustainable process to support Standardisation of 
technologies and services 
This project provides several  
URL: http://www.resistand.eu/  

 

  

http://www.resistand.eu/
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5 Knowledge cycle 
Table 14: Overview of knowledge cycle solutions  
Generic High flow of effort in hostile 

environment 
Low frequency, high impact Multi-agency/ multi-

leadership environment 
High level of uncertainty 

Net Risk Work: Knowledge 
platform of forest risks 

CRISIS FORETRESS C2-Sense  Towards integrative risk 
management and more 
resilient societies 

 L4S  CRISMA  Collaborative Disciplines, 
Collaborative Technologies 

Preparing for complex 
interdependent risks 

 E-LEARNING TECHNOLOGIES 
IN SUPPORT OF CRISIS 
MANAGEMENT 

E-Government Challenge in 
Disaster Evacuation 
Response 

Virtual training Crisis Management 
Simulations - Narrative 
Inquiry Into Transformative 
Learning 

 IMPROVING CRISIS 
COMMUNICATION SKILLS IN 
HEALTH EMERGENCY 
MANAGEMENT 

Crisis Management Training Integration between 
Telecommunication, 
Navigation and Earth 
Observation Systems for 
Crisis Response Management 

Descision Support System for 
Crisis Management Planning 

 An architecture for co-
designing participatory and 
knowledge-intensive serious 
games 

25 Years of MCDA in nuclear 
emergency management 

OASIS Tactical Situation 
Object A route to 
interoperability 

How prepared is prepared 
enough? 

 Education and Training in 
Crisis Management 

Analysis of large fires in 
European Mediterranean 
landscapes 

Interoperable semantic 
access control for highly 
dynamic coalitions 

Decision-making and 
evacuation planning for flood 
risk management in the 
Netherlands 

 INFORMATION 
TECHNOLOGIES AND THEIR 
USAGE IN CRISIS 

EU Efforts in Managing CBRN 
Terror Attacks 

Design and Function of the 
European Forest Fire 
Information System 

Disaster management 
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MANAGEMENT AS A TOOL 
TO INCREASE THE QUALITY 
OF EDUCATIONAL PROCESS 

   Gamification for Data 
Gathering in Emergency 
Response Exercises 

Improving risk assessment by 
defining consistent and 
reliable system scenarios 

   Dynamic Knowledge 
Management Toolkit 

On the Use of Global Flood 
Forecasts and Satellite-
Derived Inundation Maps for 
Flood Monitoring in Data-
Sparse Regions 

   Establishing cross-border co-
operation between 
professional organizations 

European Cooperation on 
Future Crises 

   eEDUCATION and eTRAINING Process analysis, modeling 
and simulation for crisis 
management 

   Building a Generic Model for 
Early Warning Information 
Systems (EWIS) 

Dual system for management 
of natural and anthropogenic 
emergencies and its training 

   WEB SERVICES AND 
INFORMATION SUPPORT 
DURING EMERGENCIES 

 

   CARTOGRAPHIC PRINCIPLES 
FOR STANDARDIZED 
CARTOGRAPHIC 
VISUALIZATION FOR CRISIS 
MANAGEMENT COMMUNITY 

 

   EXPERIMENT FOR 
DETERMINATION OF MAP 
GRAPHICS SEGMENT 
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STANDARD FOR HANDHELD 
CRISIS MAPS MANAGEMENT 

5.1 Generic 

Name Provider  
(company, 
project, 
organization)  

Short description 

Net Risk Work: 
Knowledge 
platform of 
forest risks 
 

http://netriskwork.ctfc.ca
t/results/  
 

Platform of knowledge and best experience exchange dealing with different European forest risks and their 
interactions, delivering operational guidelines 
 

5.2 High flow of effort in hostile environment  

The CCC is to “train specific roles”. 
 
Name Provider  

(company
, project, 
organizati
on)  

Short description 

CRISIS project 
(CRitical Incident 
management 
training System using 
an Interactive 
Simulation 

https://cordis.europ
a.eu/project/rcn/944
47_en.html  

Next generation, advanced video game style interactive simulation training system developed to help 
emergency service personnel and commanders prepare for crisis scenarios such as train and plane crashes, 
and terrorist attacks 

http://netriskwork.ctfc.cat/results/
http://netriskwork.ctfc.cat/results/
https://cordis.europa.eu/project/rcn/94447_en.html
https://cordis.europa.eu/project/rcn/94447_en.html
https://cordis.europa.eu/project/rcn/94447_en.html
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environment) 

L4S project (Learning 
4 Security) 

https://cordis.europ
a.eu/project/rcn/928
69_en.html  

L4S project exploits the reality and the needs of organizations to help their managers and personnel in order 
to develop key skills and competencies in crisis management area through an innovative, highly involving, 
effective and easy deployable life-long learning service. 
Simulation-based learning experiences 

E-LEARNING 
TECHNOLOGIES IN 
SUPPORT OF CRISIS 
MANAGEMENT 

Bogdan, Vasile 
(2014); Let's Build 
the Future Through 
Learning 
Innovation!, Vol Iii, 
470-473 

Efforts are currently needed in the optimization of crisis management, as instability can occur in all areas. As it 
is the Prime Minister's attribute crisis management is an area of responsibility of the Government and this 
enables extensive optimization approaches. Crisis management task returns to a specialized structure, 
multiministerial Joint Command type, subordinate to the Executive. In order to improve future involvement of 
multiple participants, e-Learning strategies must be used, these strategies being tailored to the 
command/control chain for the GolD Silver and Bronze commands, structured on all levels of execution. 
Strategies and software used will be addressed to the commands, both during crisis management and 
consequences management. In working with the Learning Content Management System, it is important that 
multiple participation, analysis, results' assessment and feedback correction be considered from the 
perspective of the Effects Based Approach Operation. This allows the increase of the level of the educational 
act through specific methods, and also the increase of information quality in the system for decision making 
of both manager and operational levels, achievable in the complex and fluid changing environment. The 
activities that can take place through e-Learning technologies give the possibility of multidisciplinary analysis 
of adopted solutions, allow the improvement of the decision taken, in real time, in the same time involving all 
the headquarters that are responsible in solving the crisis. The possibilities of Computer Based Training help in 
an efficient manner to improve the organizational culture by developing the cooperation spirit between the 
structures that are activated in the virtual model assuring the suitable instruments as for the performers to 
find good solutions for the operational environment created for them. Based on the experience of the 
leaders, computers can be used to extend learning. By implementing the process of e-Learning in crisis 
management at all levels, facilitates quick connection of the national system that are dealing with the 
situation with similar European and NATO sub-systems, with the help of computers. Naturally, the positive 
practices will be quickly and efficiently generalized through the specific possibilities assured by the virtual 
environment in a multiple framework that accentuates the need for multiple collaboration 

IMPROVING CRISIS 
COMMUNICATION 

Costa, P.; Soares, J. 
(2013); 6th 

In any emergency situation, but especially in health emergency scenarios, rapid and effective responses are 
requested to maintain or to restore normal conditions and to allow the access of the affected population to 

https://cordis.europa.eu/project/rcn/92869_en.html
https://cordis.europa.eu/project/rcn/92869_en.html
https://cordis.europa.eu/project/rcn/92869_en.html


 

82 
 

SKILLS IN HEALTH 
EMERGENCY 
MANAGEMENT 

International 
Conference of 
Education, Research 
and Innovation (Iceri 
2013), 1061–1068 

the adequate health care. These responses are only possible if extensive preparedness planning programmes 
are in place and if communication tools and guidelines are available in advance for the all actors, especially 
health care managers, media and population in general. Thus it is important to promote training and capacity 
building solutions with the objective of developing professionals' skills in crisis communication and health 
emergency management. Considering the recent health emergency scenarios in Europe, strengthening crisis 
communication and management capacities in European health systems is a priority to allow a quick and 
efficient response to the crisis situation. Guarantying a continue exchange of information among health 
authorities, population and media, using different communication channels (such as social networks, blogs, 
online magazines and other web portals) is essential to manage an emergency in the most effective way. 
Thus, there is a relevant need to design and develop adapted training materials focusing on different 
professionals' competencies and including a special emphasis on how to use the new communication 
channels in an emergency situation. Aiming at setting up a common pattern of content in crisis 
communication and health emergency management a consortium of six partners from Portugal, Spain, Italy, 
Germany, Belgium and Denmark is developing an innovative training approach, to support health authorities 
to improve the cooperation with the others actors involved in health emergency management and crisis 
scenarios (normally the population and the media) with the final scope of developing training materials and a 
set of communication tools that will focus on how health authorities can improve the cooperation with the 
others actors involved in the emergency management in order to deal with the health emergencies/crisis in 
the best and quickest way 

An architecture for 
co-designing 
participatory and 
knowledge-intensive 
serious games 

El Mawas, Nour 
(2014) Proceedings 
of the 2014 
International 
Conference on 
Collaboration 
Technologies and 
Systems (Cts), 387–
394 

In this paper we present the "Architecture for Representations, Games, Interactions, and Learning among 
Experts" (ARGILE) suitable for "participatory and knowledge-intensive" serious games. It proposes solutions 
within the context of targeted learning, concerning scenarios, in which conception of serious games, and their 
utilization through a better share by designers is considered. In this work, we are interested in the training of 
advanced expertise and complex practices (e.g. best practices acquisition in crisis management, decision 
making in complex socio-technical systems.) where the transmitted knowledge is in the form continuous 
evolution. The rules and the game objects are directly generated from a special discussion forum, which 
contains successive versions of the textual rules/items continuously discussed, co-built by the designers' 
community, and in strong relation with the players' community. We suggest a set of criteria, methodology 
and experiments to verify that the rules and game objects are easily annotated, discussed and modified by 
trainers and experts of the field using ARGILE. That will be illustrated concretely, using the ideas presented on 
an example in sustainability. 
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Education and 
Training in Crisis 
Management 

Hoskova-Mayerova, 
Sarka (2016) Iceepsy 
2016 - 7th 
International 
Conference on 
Education and 
Educational 
Conference, 16, 
849–856 

Quality education is an indispensable prerequisite for all kinds of human activities. No area of human activity 
if it has to function properly can exist without sophisticated education that determines the quality of workers 
in the given area. Training of public administration officials is a very important step to ensure conditions for 
adequate response in case of disasters and other emergencies. Conditions for successful solutions can be 
created by acquiring professional knowledge and skills, having mastered technical and technological readiness 
to manage critical crisis situations and creating and updating legislation interlinked with harmonizing mutual 
cooperation with EU countries. This article aims to highlight the inconsistence in educating "target groups" in 
the field of crisis management which is becoming a systematic problem in the educational system of the 
Czech Republic. According to 39 of the Act no. 111/1998 Coll., on universities and on the change and 
amendments to other Acts, the military colleges and universities prepare specialists, particularly for armed 
forces. However, students, not being soldiers in active duty, can study there as well. Police colleges prepare 
experts especially for security forces. However, there can also study those who are not members of the 
security forces. Moreover, the paper analyses the possibility to prepare "a common minimum", which could 
be reflected in curricula of universities and colleges preparing students in the field of crisis management. The 
results of the analysis will be the base for the proposal, which would greatly help to resolve the situation. (C) 
2016 Published by Future Academy www.FutureAcademy.org.uk 

INFORMATION 
TECHNOLOGIES AND 
THEIR USAGE IN 
CRISIS 
MANAGEMENT AS A 
TOOL TO INCREASE 
THE QUALITY OF 
EDUCATIONAL 
PROCESS 

Kazansky, Rastislav; 
Melkova, Michaela 
(2015); Ecology, 
Economics, 
Education and 
Legislation, Vol Ii, 
917–924 

The purpose of the research is to define the procedures of the crisis management and use information 
technologies to create simulation, which will increase the quality of educational process. The research is 
divided into two parts. In the first theoretical part we used the descriptive and analytical synthetic method to 
characterize information technologies used in crisis management and we also identified crisis management 
procedures. The second practical part consist of the virtual model of terrorist attack, which we created by 
usage of single simulation system based on VR-Forces simulation. Due to the continuous and rapid 
development of information technologies, it is now possible in the context of crisis management to create 
virtual models of crisis situations that reflect the reality of environment. The simulation is a special training 
method, which enhances the quality of educational process, but also prepares individual entities for the crisis 
situations. 

5.3 Low frequency, high impact 

The below listed solutions aim to facilitate “learning about possible scenarios focusing efforts in key risks and opportunities”. 
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Name Provider  

(company, 
project, 
organization)  

Short description 

FORETRESS 
project 
(Foresight Tools 
for Responding 
to cascading 
effects in a 
crisis) 

https://cordis.europa.eu/
project/rcn/185488_en.ht
ml  

a) foresight tool to assist decision-makers in understanding the potential effects of their decisions in training 
environments 
b) decision support tool that is user-friendly enough to be employed during a crisis to assist real-time decision 
making 

CRISMA project 
(Modelling 
crisis 
management 
for improved 
action and 
preparedness) 

http://www.crismaprojec
t.eu/index.htm  

The CRISMA project developed a simulation-based decision support system, for modelling crisis management, 
improved action and preparedness. The CRISMA System facilitates simulation and modelling of realistic crisis 
scenarios, possible response actions, and the impacts of crisis depending on both the external factors driving 
the crisis development and the various actions of the crisis management team.  

E-Government 
Challenge in 
Disaster 
Evacuation 
Response 

Chatfield, Akemi; Wamba, 
Samuel Fosso; Tatano, 
Hirokazu (2010) 
Proceedings of the Thirty-
First Hawaii International 
Conference on    System 
Sciences, Vol Vii: Software 
Technology Track, 1772 

While geographic information systems (GIS) can provide information on the static locations of critical 
infrastructure and evacuation routes, they do not provide the dynamically changing locations of things and 
people on the move. In contrast, radio frequency identification (RFID) wireless network technology can 
automatically identify and track the movement of assets (le, fire engines, ambulances, and rescue workers) 
and vulnerable citizens on the move (i.e. the elderly and the disabled), and hence providing local governments 
and communities with real-time information and enhanced decision-making capabilities, during chaotic 
disaster response operations (i e., evacuation). Although the potential high impact and strategic value of 
integrating RFID into e-government development and government's comprehensive natural disaster 
management policy for improved preparedness. response, recovery, and mitigation, very little has been 
written in the e-government literature regarding the adoption, use, and impact of RFID in building safe and 
secure local communities for citizens and businesses This position paper, which is based on a review of the 
literature and a field case study, intends to contribute to the definition of the e-government research 

https://cordis.europa.eu/project/rcn/185488_en.html
https://cordis.europa.eu/project/rcn/185488_en.html
https://cordis.europa.eu/project/rcn/185488_en.html
http://www.crismaproject.eu/index.htm
http://www.crismaproject.eu/index.htm
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priorities needed to build regional disaster preparedness, as an integral part of e-government development 
policy 

Crisis 
Management 
Training 

Hvannberg, Ebba Thora; 
Rudinsky, Jan (2011) 
Semantic Web - Iswc 
2014, Pt Ii, 6768, 225–234 

Crises occur seldom, but when they occur they have high impact on the enclosing organization and its 
stakeholders. Examples are plane crashes, train incidents and bomb threats, but the types of crises are 
virtually endless. We report on research of early phases of the development of a crisis management training 
simulator, with the goal of understanding different representations and transitions between steps of a 
development process. The focus of the research study was on how the different representations did align 
with a given process model and how these representations lent themselves to a consolidation activity. The 
results were that consolidation across data sources starts early during the understanding phase and that 
stakeholders like to validate abstract models. The consolidated conceptual models mostly addressed work 
and strategies. No formal attempt was to consolidate across management and organization structures. 

25 Years of 
MCDA in 
nuclear 
emergency 
management 

Papamichail, K. Nadia; 
French, Simon (2013) Ima 
Journal of Management 
Mathematics, 24(4), 481–
503 

Radiation accidents such as those at Three Mile Island, Chernobyl and, more recently, Fukushima have 
emphasized the need for supporting all phases of emergency management from the early phases in which a 
threat is detected to years and decades after the accident. Several decision-aiding tools have been developed 
to prevent and mitigate the effects of a radiation accident. This work reviews a range of mathematical 
models, computing tools and, particularly, multi-criteria decision-making techniques that have been applied in 
the last 25 years to help politicians, health officials, local authority representatives and emergency planning 
officers devise better countermeasure strategies in the event of a radiation accident. The paper discusses all 
phases of a nuclear emergency as well as emergency training and planning. It highlights what has been 
achieved in the application of multi-criteria decision analysis, mainly through initiatives such as the EU-funded 
real-time online decision support projects. It examines how such tools that have been developed fit into the 
formulation, evaluation and appraisal stages of the emergency management process and discusses the 
complex socio-technical issues that arise from radiation accidents. 

Analysis of large 
fires in 
European 
Mediterranean 
landscapes 

San-Miguel-Ayanz, Jesus; 
Manuel Moreno, Jose; 
Camia, Andrea (2013) 
Forest Ecology and 
Management, 294, 11–22 

Extreme fire events, also referred to as "megafires," are not uncommon events on a global scale; they tend to 
happen a steady frequency in different parts of the world, although, at a local or regional scale, they 
constitute unique and severe fire episodes. Even if there is not a complete agreement on the term, megafires 
often refers to those fire events that cause catastrophic damages in terms of human casualties, economic 
losses, or both. In this article we analyze some of the most damaging fire episodes in Europe in the last 
decades. Our analysis relates the events to existing conditions in terms of number of fires and burnt areas in 
the countries and regions where they occurred, showing that these large fire episodes do not follow the 
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general trend of those variables and constitute outstanding critical events. Megafires are characterized on the 
basis of the meteorological and fire danger conditions prior to the event and those under which they develop. 
Impact is assessed in terms of total burnt area, estimates of economic losses, if available, and number of 
human casualties caused by the megafire event. We analyze fire-fighting means available for the extinction of 
each megafire, as reported in the annual reports of the European Commission, to determine if fire spread 
might have been related to lack of available means for initial control and extinction. All countries where the 
reported megafires took place are in fire prone areas where active fire campaigns take place every year. Our 
results determine that megafires are critical events that stand out with respect to the average conditions in 
the respective countries; in all cases, the impact of the fires set a record damage in the country or region 
where the megafire event took place. It is shown that, in the cases under study, megafires were driven by 
critical weather conditions that lead to a concentration of numerous large fires in time and space (fire 
clusters). It is shown that these megafire events occurred independently of the large expenditures in forest 
fire fighting means and increased preparedness in the countries where they took place. The simultaneity in 
fire ignitions and the rapid fire spread prevented efficient initial fire attacks. Therefore, megafires occur 
independently of the available fire means in the countries and are set under control only when the weather 
conditions improve and facilitate fire fighting. Our analysis supports a series of recommendations that are 
seek to promote fire-prevention oriented forest management and increase awareness on potential extreme 
fire events to prevent the occurrence of megafires in Mediterranean regions. (C) 2012 Elsevier B.V. All rights 
reserved. 

EU Efforts in 
Managing CBRN 
Terror Attacks 

Steinhausler, Friedrich 
(2015) Nuclear Threats 
and Security Challenges, 
113–122 

The international security expert community foresees a growing probability for terrorist attacks using 
chemical (C), biological (B), radiological (R), and nuclear (N) material. Despite the high-impact such an event 
would have on the targeted society, the low probability of its occurrence reduces the willingness in some 
European Union (EU) Member States to invest in an increased level of CBRN preparedness beyond the 
absolute minimum. The European Commission has responded by allocating (sic) 1,350 million for security 
research for the period 2007-2013, partly also for countering CBRN-related threats. This paper reports on: (1) 
Results of a comprehensive gap analysis among 80 EU first responder organizations (police, fire fighters, 
emergency medical services) in 25 EU Member States concerning the management of a mega-crisis, inter alia 
also concerning CBRN; (2) Analysis of major CBRN counterterrorism research achievements in the EU. 
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5.4 Multi-agency/ multi-leadership environment 

This CCC is to “build a shared understanding of emergency and train interagency scenarios”. Potential solutions are listed below. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

C2-Sense 
project 
(Interoperabilit
y Profiles for 
Command/Cont
rol Systems and 
Sensor Systems 
in Emergency 
Management) 

http://c2-sense.eu/  
 

C2-SENSE project’s main objective is to develop a profile based Emergency Interoperability Framework by the 
use of existing standards and semantically enriched Web services to expose the functionalities of C2 Systems, 
Sensor Systems and other emergency/crisis management systems. 
 

Collaborative 
Disciplines, 
Collaborative 
Technologies 

Amaye, Alexis; Neville, 
Karen; Pope, Andrew 
(2015) Proceedings of 9th 
European Conference on 
Is Management and 
Evaluation (Ecime 2015), 
11–20 

Emergency management (EM) is a dynamic, interdisciplinary research domain evolving from a practitioner led 
discipline focused on managing disasters. The complexity of multi-agency coordination, interoperability of 
divergent systems and processes, and emphasis on required functional capabilities highlights unique issues 
and challenges within the discipline. Emergency Management Information Systems (EMIS) was coined to 
describe specialized information and communication technologies, systems and tools used to support the 
unique needs of responders, decision makers and ultimately communities impacted by disasters since the late 
1960s. Though the evolution of EM and EMIS have occurred in tandem, as research domains, both disciplines 
are impacted by developing standards and the lack of common terminology and a prevailing model or theory 
to inform theory, practice, and research. The goal of this primer is to examine the dimensions of the domain 
in existing literature, define concepts and functional capabilities that join the domain, categorize the systems 
and tools which support the domain, and propose a framework for a broader literature review of these 
unique disciplines. Application of a socio-technological view of EMIS hinges on a better understanding of the 
concepts and dimensions which frame EM research and practice. The key to EMIS success lies not only in the 
understanding of the dimensions, needs, and challenges of EM to ensure the information and communication 

http://c2-sense.eu/
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solutions are fit for purpose, but also to meet the needs of intended end users. This paper has been 
developed to present a discussion of concepts that frame the focus on capabilities and structures necessary to 
support EM to better align system development and evaluation for this dynamic and constantly evolving 
domain in practice. 

Virtual training Bertram, Johanna; 
Moskaliuk, Johannes; 
Cress, Ulrike (2015): 
Computers in Human 
Behavior, 43, 284–292 

Team training seems to be crucial for the success of teams such as those in emergency services, the police or 
fire fighting. To carry out an operation successfully, intense training for complex collaborative tasks needs to 
be provided for all team members. In our study we applied a virtual training environment to train police 
personnel for complex collaborative tasks. The virtual training group was compared to a group with standard 
training and to a control group. The data show that the standard training resulted in more motivation, 
perceived value of the training and knowledge after the training session than virtual training. But with regard 
to the learning transfer measured by the behaviour in a real and complex situation, the virtual training was as 
good as the standard training. Both outperformed the control group. (C) 2014 Elsevier Ltd. All rights reserved. 

Integration 
between 
Telecommunica
tion, Navigation 
and Earth 
Observation 
Systems for 
Crisis Response 
Management 

Cote, Judith; Chuberre, 
Nicolas; d'Armagnac, 
Bertrand; del Monte, 
Luca; Mathieu, Charlotte 
(2012): 6th Advanced 
Satellite Multimedia 
Systems Conference 
(Asms) and 12th Signal 
Processing for Space 
Communications 
Workshop (Spsc), 147–
151 

With an increasingly capable and complex European Security landscape, Space technologies are playing a vital 
role in crisis response both within Europe and across the globe. In this domain, Europe is developing 
capabilities to address many useful space technology applications that are directly applicable to both civilian 
and security needs. As expressed by various actors in the civil security and defense domains, there is a need 
for operational and sustainable space-based services that would be more responsive, integrated and under 
European control (i.e. based on European assets) through the combination of services provided by the 
different domains of space applications such as Earth observation, telecommunications and navigation. In the 
frame of the "European Integrated Space Architectures for Crisis Response" study led by Thales Alenia Space 
(TAS), and funded and supported by ESA, several crisis scenarios have been thoroughly analyzed in order to 
identify the needs of all the crisis response stakeholders in terms of telecommunication, observation and 
navigation services. A trade-off has been carried out on existing and planned space and non space assets to 
fulfill the mission requirements and led to identify some gaps which can be removed by innovative space 
assets. From an aggregation of existing and planned assets operating with various standards, spectrum and 
non interoperable terminals and networks that will be available in 2015, the study led to propose a reduced 
set of new space assets to fulfill the crisis response requirements that could not be addressed by non space 
assets only. Through an integrated and harmonized approach, the infrastructure foreseen at the 2025 time 
horizon will make it possible to improve the management of natural disasters, piracy or oil-spills wherever it 
may occur and efficiently support the European security policy and the external action service for the benefit 
of all member states at optimized overall cost. This article presents the main findings of the study. In 
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particular, it discusses the main mission requirements that new assets dedicated to crisis management will 
have to fulfill 

OASIS Tactical 
Situation Object 
A route to 
interoperability 

Henriques, Fedra; Rego, 
Delfim (2008): Sigdoc'08: 
Proceedings of the 26th 
Acm International 
Conference on Design of 
Communication, 269–270 

In this document we describe the adoption of a common European standardised interchange format (Tactical 
Situation Object TSO), one of the cornerstones of the OASIS Project (Open Advanced System for Disaster and 
Emergency Management) enabling a minimum level of interoperability between civil protection agencies 
using heterogeneous systems during operations by sharing a timely and comprehensive operating picture. 

Interoperable 
semantic access 
control for 
highly dynamic 
coalitions 

Koshutanski, Hristo; 
Mana, Antonio (2010): 
Security and 
Communication 
Networks, 3(6), 565–594 

A coalition consists of independent organizations that share resources and skills to achieve significant mission 
objectives. Dynamic Coalition (DC) formations occur in response to some market demands, business requests, 
or disaster responses, to name a few. Partners forming a coalition are automatically selected given some 
business criteria and become active participants from the time the coalition is formed. Highly dynamic 
coalitions (HDCs) form a sub class of dynamic coalitions where the coalition formation and operation are 
strictly bound by time in order to provide a prompt reaction to some events. This type of dynamism poses the 
necessity of underlying security models and technologies allowing for automated coalition formation and 
operation. This paper presents a platform-driven approach to HDCs. It first defines a life cycle inherent to HDC 
formations, and then presents a platform-driven access control model that takes advantage of semantics of 
partners' requirements to provide interoperable access control to resources shared in a coalition. Coalition 
partners can achieve a high level of service interoperation by enhancing their access control requirements 
with semantics of usage, and interlinking their semantics using class relations based on standard ontology. 
Copyright (c) 2009 John Wiley & Sons, Ltd. 

Design and 
Function of the 
European 
Forest Fire 
Information 
System 

McInerney, Daniel; San-
Miguel-Ayanz, Jesus; 
Corti, Paolo; Whitmore, 
Ceri; Giovando, Cristiano; 
Camia, Andrea (2013): 
Photogrammetric 
Engineering and Remote 
Sensing, 79(10), 965–973 

The European Forest Fire Information System (EFFIS) is a modular decision support system that monitors 
forest fires at a continental scale. It delivers real-time, multi-dimensional data on forest fires to civil 
protection and fire fighting services in Europe, North Africa, and the Middle-East. Since its inception in 2001, 
EFFIS has evolved into the central reference point for pan-European forest and wildfire information, and this 
paper describes and current applications demonstrate the state-of-the-art fire information systems that 
provide data to civil protection authorities across Europe. The objective of EFFIS is to provide accurate data in 
order to assess and mitigate the impacts of wildfire events on society and the environment. Furthermore, 
EFFIS provides real-time information on critical fires, supporting decision making for international 
collaboration on forest fire fighting activities. Its goal is to make these data readily available using Web-based 
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standards and protocols. 

Gamification for 
Data Gathering 
in Emergency 
Response 
Exercises 

Meesters, Kenny; Ruhe, 
Aaron; Soetanto, Marvin 
(2015): Proceedings of 
the 9th European 
Conference on Games 
Based Learning    (Ecgbl 
2015), 672–679 

Our paper describes how gamification can be implemented in an emergency response exercise. In particular, 
we focus on the potential of gamification to support self-evaluation processes through the automated 
gathering of data about the participants' performance. Disaster-exercises are typically constructed around a 
scenario posing more or less known challenges to the participants, with the performance often determined 
only by observation. While these observations certainly have a value in their own right, since participants are 
deeply engaged and immersed in such exercises (e.g. detailed descriptions of events, immediate 
interpretation of data, and placing results in context) they also have their limitations. Especially in regards to 
learning in emergency response exercises we encounter limitations due to the observer's cognitive limitations 
and the (limited) type of data that is being gathered. While external observations may be sufficient for 
evaluation the execution of tasks according to pre-determined standards, less well defined and complex 
processes, such as decision making processes, are more difficult to evaluate. Such processes are for example 
influenced by cognitive biases, group dynamics and even political motives. Finally, on a more practical level, 
the dependence on external observers adds an additional requirement to already resource-intense disaster 
exercises, especially considering the required expertise. We aim to demonstrate the potential of gamification 
in disaster exercises to support the structured collection of data regarding the performance of the 
participants. This data would support self-evaluation, in turn reducing the dependence on external observers 
and provide additional insights. First we derive different constructs from the various learning objectives 
associated with complex tasks such as group decision making, coordination and building situational 
awareness. Next we translate these constructs in quantifiable measurements enabling data collection. Finally, 
we implement these measurements in gamification elements in a disaster exercise game. The resulting data is 
presented to the participants enabling them to reflect on their own performance as a team reducing the 
dependence on external observers. This concept has been explored, developed and studied in an 
experimental setting. Ten volunteers were involved in the study, participating in a simulated emergency 
response exercise at the University of Amsterdam. In this test the focus of the exercise and the implemented 
gamifications elements were the decision making process, information management and coordination efforts. 
For validation purposes, the participants were divided over three different groups each given the same tasks 
and challenges. Additional several experts in disaster exercises and decision making were present to compare 
the outcome of the groups' self-evaluations with their notes as 'traditional' observers. Our results indicate 
that gamification can be a strong tool to gather quantitative data concerning the learning goals of the exercise 
that in turn helps participants to evaluate their own performance for complex tasks during disaster responses. 
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Participants were to a large extend able to indicate the same lessons as the observers. Demonstrating that the 
collected data supported the participants to reflect on their performance and identify improvements 
themselves. Moreover, participants also indicated additional lessons learned which were not noted by the 
observers. 

Dynamic 
Knowledge 
Management 
Toolkit 

Nada, Nader; Kholief, 
Mohamed; Ghanem, M.; 
Bakry, W. (2008): 
Proceedings of the 5th 
International Conference 
on Intellectual Capital and 
Knowledge Management 
& Organisational 
Learning, 363–367 

An important aspect of knowledge management is the implementation of methods to share the unstructured 
knowledge of expert practitioners within an organization. The-existence of unstructured and dynamic 
knowledge represents a challenge to experts due to the dynamic and non-sequential nature of such 
knowledge. In order to make such knowledge sharable, it is necessary to have both an effective elicitation 
method and a useful representation toolkit. In this paper we describe a Dynamic Knowledge Toolkit (DKT) that 
is used in knowledge elicitation and representation based upon Knowledge maps. Knowledge Maps content is 
different from the more general information in typical reference material and that is organized quite 
differently than standard textbook knowledge or mainstream hypermedia learning systems. These knowledge 
models tend to be large and complex with interwoven themes and rich interconnections of the concepts 
based on the expert's highly articulated mental model of the domain. Knowledge Maps have been used in all 
facets of education, training and business. With the fundamental goal of fostering learning and knowledge 
sharing they have been shown to be an effective tool for displaying prior knowledge, summarizing, planning, 
scaffolding for understanding, consolidating experiences, improving affective conditions for critical thinking, 
decision making, supporting cooperation and collaboration, and organizing unstructured knowledge content. 
We describe the use of the toolkit in a case study on the capture and representation of local weather 
forecasting knowledge. We also show how Knowledge maps ran be used to support activities such as the 
preservation of institutional memory, the "recovery" of expertise that might reside in less accessible forms 
such as archived documents, for performance support, and for other knowledge-intensive pursuits such as 
weather forecasting or crisis management. 

Establishing 
cross-border 
co-operation 
between 
professional 
organizations 

Princen, Sebastiaan; 
Geuijen, Karin; Candel, 
Jeroen; Folgerts, Oddy; 
Hooijer, Ragna (2016): 
European Urban and 
Regional Studies, 23(3), 
497–512 

This article explores the conditions under which local and regional governments will establish and sustain 
cross-border co-operation in the fields of police, fire fighting and emergency health services. It argues that 
understanding this type of cross-border co-operation requires a focus on the way in which professionals 
define and apply their professional standards in cross-border contexts. Moreover, it requires a focus on 
individual organizations and professionals working in them, rather than government' or the state' as a whole, 
since cross-border co-operation in these areas typically develops as a result of disparate and unconnected 
initiatives taken by governmental actors in a given border region. Based on four studies of cross-border co-
operation in Dutch border regions, we argue that differences in legal, organizational and cultural backgrounds 
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between the participating countries can be and are overcome by street-level professionals and their 
organizations, who act as regionauts' in exploring opportunities for cross-border co-operation. In this type of 
bottom-up' cross-border co-operation, motivation among participants is the key to establishing co-operation, 
and solutions to differences between work routines will be developed along the way. As a result, the 
establishment of cross-border co-operation often is an experimental, pragmatic enterprise, which is greatly 
affected by local intra- and inter-organizational dynamics. This opens the potential for pragmatic, flexible and 
creative solutions. Yet, at the same time it also runs the risk of producing unaccountable cross-border 
arrangements that are insufficiently embedded in legal and professional safeguards against error and abuse. 

eEDUCATION 
and eTRAINING 

Rehrl, Jochen (2016): 
Elearning Vision 2020!, 
Vol I, 11–16 

Since 2003, the EU has been conducting missions and operations in the framework of the European Security 
and Defence Policy. Over the years, the crisis management structures, now located within the European 
External Action Service, have established well-functioning processes based on lessons learned. One of the 
recurring conclusions is the lack of training and education. These issues can be solved using eLearning tools, 
specifically developed for the European Security and Defence College (ESDC), with the same content for every 
participant. Through the ESDC, a certain standardization process can be guaranteed and the eLearning tools 
are independent from time and location constraints. 

Building a 
Generic Model 
for Early 
Warning 
Information 
Systems (EWIS) 

Saadeldin, Mohamed; 
Zaher, Hegazy M. (2016): 
Information Technology: 
New Generations, 444, 
639–648 

Different EWSs have been developed for various categories of crises/disasters, which are based on specific 
models and cater to various decision support needs. There is no general methodology to be followed by 
organizations that are exposed to risks. Throughout this research, we aim to put a general methodology and 
set standard rules for risk-prone organizations or sectors that need an early warning system to prevent or at 
least reduce these risks. This research suggests a generic EWIS model that can be adapted to the dynamic 
needs of the field of crisis management. The generic model is made up of a series of sub-models, each of 
which consists of a set of processes that are connected together based on their functions. The generic model 
can be used - with some modifications-in any type of EWIS. The information systems that uses the proposed 
generic model will provide decision makers, governments and people with alerts to prevent or at least reduce 
the risks of crises and disasters. 

WEB SERVICES 
AND 
INFORMATION 
SUPPORT 
DURING 

Spulak, Pavel (2012): 4th 
International Conference 
on Cartography and Gis, 
Vol. 2, 39–46 

The management of emergencies is hardly ever imaginable without proper information support. This 
information support must be consistent across all phases of emergencies, during the planning and 
preparation phase, during life saving and rescue operation and also during the recovery phase. The web 
services enable uniform a standardized publishing of the data and algorithms for various applications. Owing 
to this fact, the data and algorithms published through the web services are available via standard interface 



 

93 
 

EMERGENCIES for all computer applications regardless on which phase of the emergencies they are focused. The web 
services can be also easily joined together to form large information systems. This contribution demonstrates 
the use of Python web application framework Django as a tool for publication of data and algorithms in the 
form of web services. As a simple demonstration of the Django and web services capability was chosen the 
analysis of the quadratic equation. The more sophisticated example, showing the web services capability in 
the consequence with emergencies, is illustrated with web service providing endangered areas according to 
the Emergency Response Guidebook in the connection with hazardous material release. 

CARTOGRAPHIC 
PRINCIPLES FOR 
STANDARDIZED 
CARTOGRAPHIC 
VISUALIZATION 
FOR CRISIS 
MANAGEMENT 
COMMUNITY 

Stachon, Zdenek; Kubicek, 
Petr; Stampach, Radim; 
Herman, Lukas; Russnak, 
Jan; Konecny, Milan 
(2016): 6th International 
Conference on 
Cartography and Gis, Vols 
1 and 2, 781–788 

In the Czech Republic, Integrated Rescue System (IRS) is coordinated by regional emergency centres. 
Operators of these centres use the geographic information system for spatial analysis and visualization of the 
situation. It is obvious that the used cartographic visualization (colours, cartographic signs, etc.) should be 
unified in the whole Czech Republic to assure effective communication and organisation of emergency 
response - especially in a case of large disaster where IRS units from several regions need to be coordinated. 
The project "Geoinformatics as an instrument to support integrated emergency and rescue operations of 
state" aimed to develop a methodology of unified cartographic symbology for IRS. It consists of the 
recommended basic principles for the construction and definition of a symbol set, scaling range and 
standardized description of individual symbols to be used for maps in the analogue and digital forms. The 
presented paper describes the basics of the aforementioned methodology and experience retrieved during 
the IRS practice ZONA 2015, where the proposed cartographic visualization rules were used. 

EXPERIMENT 
FOR 
DETERMINATIO
N OF MAP 
GRAPHICS 
SEGMENT 
STANDARD FOR 
HANDHELD 
CRISIS MAPS 
MANAGEMENT 

Zupan, Robert; Sruk, 
Dalibor; Franges, Stanislav 
(2012): Tehnicki Vjesnik-
Technical Gazette, 19(4), 
917–921 

This paper describes a study of map symbols to display on maps that are in the service of making decisions 
and solving problems in crisis situations, as well as providing support to residents and experts on crisis 
management in times of decision making, before and during the crisis. For practical reasons maps are shown 
on small handheld screens. The survey was conducted by means of a questionnaire, followed by interviewing. 
The study involves experts in crisis situations, cartographers, students and other participants (meaning all 
those who accessed and filled in the online survey, and who do not belong to any of the categories 
mentioned). The survey covers cartographic symbols representing various crisis situations. The symbols were 
chosen for the questionnaire for some crisis situations, i.e. for a term that describes them. Their usability was 
then tested on the maps displayed on a PDA by the method of interviewing. This is the first attempt in Croatia 
for the standardization of cartographic symbols and their use in emergency maps adapted to new 
technologies and media to display and use mobile maps. 
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5.5 High level of uncertainty 

The solutions listed below aim to facilitate “integral risk management”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

Towards 
integrative risk 
management 
and more 
resilient 
societies 

Al-Khudhairy, D.; 
Axhausen, K.; Bishop, S.; 
Herrmann, H.; Hu, B.; 
Kroeger, W.; Lewis, T.; 
MacIntosh, J.; Nowak, A.; 
Pickl, S.; Stauffacher, D.; 
Tan, E. (2012): European 
Physical Journal-Special 
Topics, 214(1), 571–595 

Society depends decisively on the availability of infrastructure systems such as energy, telecommunication, 
transportation, banking and finance, health care and governmental and public administration. Even selective 
damages of one of these infrastructures may result in disruptions of governmental, industrial or public 
functions. Vulnerability of infrastructures therefore provides spectacular leverage for natural disasters as well 
as criminal and terrorist actions. Threats and risks are part of the technological, economical, and societal 
development. This article focuses on the development and characterization of an integrative risk-
management which, from the perspective of "resilient systems", can be seen as an innovative and pro-active 
crisis management approach dealing with the increasing amount of complexity in societies in a 
comprehensive, agile and adaptive way. 

Preparing for 
complex 
interdependent 
risks 

Cavallo, Antonella; 
Ireland, Vernon (2014): 
International Journal of 
Disaster Risk Reduction, 
9, 181–193 

The uncertainty posed by natural and human-made disasters arises from both known risks and a range of 
unforeseeable risks, some of which may be novel, not having been observed before. These interconnected 
risks may evolve over short periods of time and may feed into one another. In a network of multiple causes 
and effects, such risks may not be foreseeable at the disaster preparedness level, and may only be observed 
at the time of disaster response. This creates a higher level of complexity and requires new approaches with 
individual organizations and members needing to make decisions outside predefined frameworks and 
hierarchical command control structures while still operating in the ethos of their organizations. This study 
advocates the need for disaster preparedness strategies to go beyond linear approaches to risk management. 
This is necessary in order to better address complex interdependent risks where such risks may be novel or 
unforeseen and which may connect in a cascading manner. The resulting causal network needs to be 
addressed with a networked approach to enrich existing linear approaches by recognizing the need for an 
interconnected holistic approach to deal appropriately with interconnected risk factors. This paper Lakes an 
interpretive perspective rather than the more typical positivist one System of Systems (SUS) and complex 
systems thinking were used to inform a sense making framework to distinguish between approaches to 
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known/knowable and unknown risks. Finally, the paper reports on how this framework was used in South 
Australia on three different scales of the SoS: community, NGOs and government. (C) 2014 Elsevier Ltd. All 
rights reserved. 

Crisis 
Management 
Simulations - 
Narrative 
Inquiry Into 
Transformative 
Learning 

Clemson, David; Samara, 
Khalid (2013): 
Proceedings of the 12th 
European Conference on 
Research Methodology 
for    Business and 
Management Studies, 
100–107 

Crisis Management Simulations are identified as enhancing transformative learning behaviour patterns as 
observed in large groups. This paper reviews a study of over 200 crisis management simulation participants 
over 4 years who have represented their experiences through reflective narrative accounts. The specific focus 
is on co-locating the deeper level narratives of transformation, including the development of a coding schema 
based on Mezirow's Transformative Learning Theory. A series of approaches developed and applied by the 
authors is illustrated, also noting that this shows some of the highest reported incidence of deeper-level 
transformative learning amongst large groups, building on the research of the lead author, in the region of 
80%. The relevant literature within transformative learning, sense-making, rhizomic narrative inquiry, 
simulations, sustainability, complexity and crisis management is used to provide context for this research into 
the phenomena of transformative learning. Analysis of guided inquiry, co-operative inquiry (Dionysian and 
Apollonian) and reflective narratives creates a differentiation between 'straightforward' transformation and 
'deeper level' transformation which we highlight and use rhizomic narrative inquiry to explore aspects of 
performativity and authenticity. Some of the emerging themes from this research which we will discuss focus 
on anxiety and leadership style within crisis management simulations, the evidence of very rapid mimesis in 
situations of high uncertainty and high anxiety, transpersonal transformative psychological perspectives, 
particularly those informed by the work of Jung and Hillman. Ethical conduct within business focused crisis 
management simulations - learner-centred approaches to generating codes of conduct and ethical standards, 
levels of self-discipline and adherence to group-generated participatory codes compared to external 
regulation Through a cycle of addressing the issues of ethics, sustainability and risk management in a dynamic 
learner-centred way enhancing their abilities to handle complex situations which they are likely to encounter 
in real-world business contexts, we are able to conclude that crisis management simulations are a highly 
effective method of creating a transformative learning environment with larger groups, especially when used 
in conjunction with reflective processing and narrative inquiry. 

Descision 
Support System 
for Crisis 
Management 

Di Mauro, Carmelo; 
Nordvik, J. P. (2010): 
Managing Critical 
Infrastructure Risks: 
Decision Tools and 

Governance of the transport of hazardous materials requires complex decision making regarding regulation, 
routing, land-use, and resources for emergency response. Decision-makers need to balance the needs of 
various actors, such as industry and the public; they must take a multi-hazard approach, they must take into 
account the spatial dimension of the problem, and they must know the vulnerability of their territory. 
Therefore, they must have appropriate decision support tools that facilitate the required integration of 
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Planning Application for Port 
Security, 57 

information. During the last few years the European Commission DG Joint Research Centre developed a 
number of such tools. Following the general phases of a typical risk management cycle, the presentation will 
illustrate their main characteristics and analyze their application in the safety and security domain. This paper 
presents the main results gained during the definition and the implementation of such systems. It also 
comments on the main limits and gaps imposed by data unavailability or interoperability constraints. 

How prepared 
is prepared 
enough? 

Jongejan, Ruben B.; 
Helsloot, Ira; Beerens, 
Ralf J. J.; Vrijling, Jan K. 
(2011): Disasters, 35(1), 
130–142 

Decisions about disaster preparedness are rarely informed by cost-benefit analyses. This paper presents an 
economic model to address the thorny question, 'how prepared is prepared enough?' Difficulties related to 
the use of cost-benefit analysis in the field of disaster management concern the tension between the large 
number of high-probability events that can be handled by a single emergency response unit and the small 
number of low-probability events that must be handled by a large number of them. A further special feature 
of disaster management concerns the opportunity for cooperation between different emergency response 
units. To account for these issues, we introduce a portfolio approach. Our analysis shows that it would be 
useful to define disaster preparedness not in terms of capacities, but in terms of the frequency with which 
response capacity is expected to fall short. 

Decision-
making and 
evacuation 
planning for 
flood risk 
management in 
the Netherlands 

Kolen, Bas; Helsloot, Ira 
(2014): Disasters, 38(3), 
610–635 

A traditional view of decision-making for evacuation planning is that, given an uncertain threat, there is a 
deterministic way of defining the best decision. In other words, there is a linear relation between threat, 
decision, and execution consequences. Alternatives and the impact of uncertainties are not taken into 
account. This study considers the top strategic decision-making' for mass evacuation owing to flooding in the 
Netherlands. It reveals that the top strategic decision-making process itself is probabilistic because of the 
decision-makers involved and their crisis managers (as advisers). The paper concludes that deterministic 
planning is not sufficient, and it recommends probabilistic planning that considers uncertainties in the 
decision-making process itself as well as other uncertainties, such as forecasts, citizens responses, and the 
capacity of infrastructure. This results in less optimistic, but more realistic, strategies and a need to pay 
attention to alternative strategies. 

Disaster 
management 

Lettieri, Emanuele; 
Masella, Cristina; Radaelli, 
Giovanni (2009): Disaster 
Prevention and 
Management, 18(2), 117–
136 

Purpose - The paper aims to discuss a systematic review of the literature about disaster management within 
the period 1980-2006 Design/methodology/approach - The research protocol is based on the methodology 
that is commonly used in healthcare for analysing the literature and provides a state-of-art medical discipline 
The paper presents both it descriptive analysis and a thematic analysis in order to provide a state-of-art of 
international literature The research protocol is provided in order to make transparent the review process 
Findings - The descriptive analysis highlights the peculiarities of the literature in terms of attention paid 
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during the years, country of provenience and clusters of content of the selected papers The thematic analysis 
deepens the content of the papers formalising the state of art Research limitations/implications - The review 
considered only academic journals and peer-reviewed published papers, excluding working papers and books 
Practical implications - Through both the analyses the authors argue for scholars in disaster management 
specific streams for further research and for providing practitioners with it state of art of disaster 
management discipline Originality/value - The paper is original and is aimed at translating to the disaster 
management, discipline the methodology of the systematic review commonly used in healthcare disciplines 

Improving risk 
assessment by 
defining 
consistent and 
reliable system 
scenarios 

Mazzorana, B.; Huebl, J.; 
Fuchs, S. (2009): Natural 
Hazards and Earth System 
Sciences, 9(1), 145–159 

During the entire procedure of risk assessment for hydrologic hazards, the selection of consistent and reliable 
scenarios, constructed in a strictly systematic way, is fundamental for the quality and reproducibility of the 
results. However, subjective assumptions on relevant impact variables such as sediment transport intensity 
on the system loading side and weak point response mechanisms repeatedly cause biases in the results, and 
consequently affect transparency and required quality standards. Furthermore, the system response of 
mitigation measures to extreme event loadings represents another key variable in hazard assessment, as well 
as the integral risk management including intervention planning. Formative Scenario Analysis, as a 
supplement to conventional risk assessment methods, is a technique to construct well-defined sets of 
assumptions to gain insight into a specific case and the potential system behaviour. By two case studies, 
carried out (1) to analyse sediment transport dynamics in a torrent section equipped with control measures, 
and (2) to identify hazards induced by woody debris transport at hydraulic weak points, the applicability of 
the Formative Scenario Analysis technique is presented. It is argued that during scenario planning in general 
and with respect to integral risk management in particular, Formative Scenario Analysis allows for the 
development of reliable and reproducible scenarios in order to design more specifically an application 
framework for the sustainable assessment of natural hazards impact. The overall aim is to optimise the hazard 
mapping and zoning procedure by methodologically integrating quantitative and qualitative knowledge. 

On the Use of 
Global Flood 
Forecasts and 
Satellite-
Derived 
Inundation 
Maps for Flood 
Monitoring in 

Revilla-Romero, Beatriz; 
Hirpa, Feyera A.; Thielen-
del Pozo, Jutta; Salamon, 
Peter; Brakenridge, 
Robert; Pappenberger, 
Florian; Groeve, Tom de 
(2015): Remote Sensing, 

Early flood warning and real-time monitoring systems play a key role in flood risk reduction and disaster 
response decisions. Global-scale flood forecasting and satellite-based flood detection systems are currently 
operating, however their reliability for decision-making applications needs to be assessed. In this study, we 
performed comparative evaluations of several operational global flood forecasting and flood detection 
systems, using 10 major flood events recorded over 2012-2014. Specifically, we evaluated the spatial extent 
and temporal characteristics of flood detections from the Global Flood Detection System (GFDS) and the 
Global Flood Awareness System (GloFAS). Furthermore, we compared the GFDS flood maps with those from 
NASA's two Moderate Resolution Imaging Spectroradiometer (MODIS) sensors. Results reveal that: (1) general 
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Data-Sparse 
Regions 

7(11), 15702–15728 agreement was found between the GFDS and MODIS flood detection systems, (2) large differences exist in the 
spatio-temporal characteristics of the GFDS detections and GloFAS forecasts, and (3) the quantitative 
validation of global flood disasters in data-sparse regions is highly challenging. Overall, satellite remote 
sensing provides useful near real-time flood information that can be useful for risk management. We highlight 
the known limitations of global flood detection and forecasting systems, and propose ways forward to 
improve the reliability of large-scale flood monitoring tools. 

European 
Cooperation on 
Future Crises 

Rhinard, Mark (2009): 
Review of Policy 
Research, 26(4), 439–455 

As crises grow more transnational in origin and effect, managing them effectively will require international 
cooperation. This article explores the dilemmas inherent to producing common crisis management capacities 
across national governments. Drawing on the literature related to "international public goods," the article 
builds an approach for understanding these dilemmas through the lens of collective action and the perverse 
incentives associated therein. The article applies this approach to cooperation in Europe on an issue that 
typifies the transnational crisis-the spread of communicable disease-and highlights obstacles to European 
Union ambitions to build a robust system for disease surveillance and control. Having isolated the obstacles, 
the article then identifies solutions to facilitate cooperation toward more effectively producing the good in 
question. 

Process 
analysis, 
modeling and 
simulation for 
crisis 
management 

Rousseaux, Francis; 
Lhoste, Kevin (2008): 
Iwaise 2008: International 
Workshop on Advanced 
Information Systems for    
Enterprises, Proceedings, 
41 

The paper aims to present a real experience of designing a Control, Command, Communication, and 
Intelligence system to support crisis management through a three step business process. A better 
understanding of what is a crisis and a model of knowledge gathering appeared within the system 
development. We will explain this particular business process management through the successful example of 
the CHEOPS Project. When a company wants to offer a new tender for its clients in the geopolitical crisis 
management domain, it has to solve a dilemma. Firstly it has to build rapidly, a functional product in order to 
take a place on this well discussed market but on the long term this strategy isn't sufficient. An incremental 
design process is required in order to organize an architecture, to bring out functional and ergonomic 
specifications, and to structure an ontological application such as a multi-agent cooperation model. 
Furthermore a reflection on what a crisis is, on the values level which helps to make the model more accurate 
can be added. We will explain this three step business process through the successful example of the CHEOPS 
Project. Firstly, we will describe its risk management system, then we will put the emphasis on its multi-agent 
cooperation model, and lastly, we will present a situation analysis as a constructive modeling process and we 
will finish with an analysis on the CHEOPS project business management and its possibilities of evolution. 

Dual system for Sevilla, G. A.; Acquesta, A. Natural or anthropogenic emergencies change the way in which a community works, generating crisis 
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management of 
natural and 
anthropogenic 
emergencies 
and its training 

D.; Giraldez, G. M. (2007): 
Management of Natural 
Resources, Sustainable 
Development and 
Ecological Hazards, 99, 
423–432 

situations and preventing the community from recovering from the impact by itself. These emergencies may 
destroy power, communication and drinkable water supply networks, routes of access, engineering works, 
crops, factories, homes and human lives. Frequently institutions are forced to respond to those situations 
with information that is not complete, up-to-date or reliable. Dissimilar organizations must work jointly and 
use the material and human assets available in an effective way. Decisions that have a direct effect on the 
lives of hundreds or even thousands of people are made within short periods of time and with a high degree 
of uncertainty. This work aims at approaching the problem in an integral way, presenting the design of an 
informatics system that enables crisis management as well as training for the members of the organizations 
involved in the response to a natural or anthropogenic emergency. We propose an Internet-supported multi-
user system with tools that enable the registering, follow-up and monitoring for support requirements, access 
to an integrated database of available material and human assets, communication and coordination resources 
among participants, phenomenon mathematic model support for analysis and prognosis, and an external 
simulation engine to build and carry out emergency management exercises. 
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6 Information management 
Table 15: Overview of information management solutions 
Generic High flow of effort in hostile 

environment 
Low frequency, high impact Multi-agency/ multi-

leadership environment 
High level of uncertainty 

FastID E2mC Project  SAYSO  SecInCoRe  Building a Birds Eye View; 
Collaborative Work in 
Disaster Response 

 Education in Disaster 
Management and 
Emergencies 

What Have We Learned since 
September 11, 2001? A 
Network Study of the Boston 
Marathon Bombings 
Response 

SECTOR Information sharing and 
decision-making in 
multidisciplinary crisis 
management teams 

 SIN Organising Response to 
Extreme Emergencies 

EPISECC   

 A case study of factor 
influencing role 
improvisation in crisis 
response teams 

Citizen Communications in 
Crisis 

SAYSO   

 Specialisation and training 
for fire-fighters driving heavy 
rescue vehicles 

Integrating nowcasting with 
crisis management and risk 
prevention in a transnational 
and interdisciplinary 
framework 

Challenges and obstacles in 
sharing and coordinating 
information during multi-
agency disaster response 

 

 Challenges and obstacles in 
sharing and coordinating 
information during multi-
agency disaster response 

 Transforming Crisis 
Management 

 

 Crowdsourcing, citizen 
sensing and sensor web 

 Crowdsourcing, citizen 
sensing and sensor web 
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technologies for public and 
environmental health 
surveillance and crisis 
management 

technologies for public and 
environmental health 
surveillance and crisis 
management 

 SOCIAL MEDIA IN CRISIS 
SITUATIONS 

 Developing a Community of 
Practice to Learn, Share and 
Improve in Emergency 
Management 

 

 Identification of local 
information items needed 
during search and rescue 
following an earthquake 

 Distributed collaborative 
situation-map making for 
disaster response 

 

 Dynamic and Context Aware 
Reporting of Observations 
from the Field for Situation 
Assessment in Crisis Situation 

 Reducing time in emergency 
medical service by improving 
information exchange among 
information systems 

 

 Critical Message Scheduling 
for Disaster Response and 
Recovery Phases 

 The growing role of web-
based geospatial technology 
in disaster response and 
support 

 

 Big data analytics for disaster 
response and recovery 
through sentiment analysis 

 Design and Function of the 
European Forest Fire 
Information System 

 

 Challenges to effective crisis 
management 

 Knowledge-Based Service 
Architecture for Multi-risk 
Environmental Decision 
Support Applications 

 

 Big data analytics for disaster 
response and recovery 
through sentiment analysis 

 Common frameworks of 
networking and information-
sharing for advanced rescue 
systems 
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 Challenges to effective crisis 
management 

 The Impacts of ICT Support 
on Information Distribution, 
Task Assignment for Gaining 
Teams' Situational 
Awareness in Search and 
Rescue Operations 

 

 Socializing in emergencies-A 
review of the use of social 
media in emergency 
situations 

 An Open GeoSpatial 
Standards-Enabled Google 
Earth Application to Support 
Crisis Management 

 

   A case study of factor 
influencing role 
improvisation in crisis 
response teams 

 

   Communication Platform for 
Disaster Response 

 

   Mining the Disaster Hotspots 
- Situation-Adaptive Crowd 
Knowledge Extraction for 
Crisis Management 

 

   ENABLING INFORMATION 
GATHERING PATTERNS FOR 
EMERGENCY RESPONSE 
WITH THE OPENKNOWLEDGE 
SYSTEM 

 

   Information sharing and 
decision-making in 
multidisciplinary crisis 
management teams 

 

   Data Mining Meets the 
Needs of Disaster 
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Information Management 

6.1 Generic 

Name Provider  
(company, 
project, 
organization)  

Short description 

FastID project 
(FAST and 
efficient 
international 
disaster victim 
Identification) 

https://cordis.europa.eu/
project/rcn/94293_de.ht
ml  
 

Information management and decision support system for improved disaster victim identification (DVI) will be 
developed for crisis management 
 

  

https://cordis.europa.eu/project/rcn/94293_de.html
https://cordis.europa.eu/project/rcn/94293_de.html
https://cordis.europa.eu/project/rcn/94293_de.html
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6.2 High flow of effort in hostile environment  

This CCC is to facilitate an “information cycle”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

E2mC Project  
 

https://www.e2mc-
project.eu/  
 

E2mC (Evolution of Emergency Copernicus services) project aims at demonstrating the technical and 
operational feasibility of the integration of social media analysis and crowd-sourced information within both 
the Mapping and Early Warning Components of Copernicus Emergency Management Service (EMS).  

Education in 
Disaster 
Management 
and 
Emergencies 

Khorram-Manesh, Amir; 
Ashkenazi, Michael; 
Djalali, Ahmadreza; 
Ingrassia, Pier Luigi; 
Friedl, Tom; Armin, Gotz 
von; Lupesco, Olivera; 
Kaptan, Kubilay; Arculeo, 
Chris; Hreckovski, Boris; 
Komadina, Radko; Fisher, 
Philipp; Voigt, Stefan; 
James, James; Gursky, Elin 
(2015): Disaster Medicine 
and Public Health 
Preparedness, 9(3), 245–
255 

Objective: Unremitting natural disasters, deliberate threats, pandemics, and humanitarian suffering resulting 
from conflict situations necessitate swift and effective response paradigms. The European Union's (EU) 
increasing visibility as a disaster response enterprise suggests the need not only for financial contribution but 
also for instituting a coherent disaster response approach and management structure. The DITAC (Disaster 
Training Curriculum) project identified deficiencies in current responder training approaches and analyzed the 
characteristics and content required for a new, standardized European course in disaster management and 
emergencies. Methods: Over 35 experts from within and outside the EU representing various organizations 
and specialties involved in disaster management composed the DITAC Consortium. These experts were also 
organized into 5 specifically tasked working groups. Extensive literature reviews were conducted to identify 
requirements and deficiencies and to craft a new training concept based on research trends and lessons 
learned. A pilot course and program dissemination plan was also developed. Results: The lack of 
standardization was repeatedly highlighted as a serious deficiency in current disaster training methods, along 
with gaps in the command, control, and communication levels. A blended and competency-based teaching 
approach using exercises combined with lectures was recommended to improve intercultural and 
interdisciplinary integration. Conclusion: The goal of a European disaster management course should be to 
standardize and enhance intercultural and inter-agency performance across the disaster management cycle. A 
set of minimal standards and evaluation metrics can be achieved through consensus, education, and training 
in different units. The core of the training initiative will be a unit that presents a realistic situation "scenario-
based training." 

https://www.e2mc-project.eu/
https://www.e2mc-project.eu/
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SIN Kolmanic, Simon; Guid, 
Nikola; Nerat, Andrej 
(2013): Fire Safety 
Journal, 61, 26–35 

Fire-fighters work under extremely stressful conditions where even their own lives and the lives of potential 
victims can be at stake. It is clear that there is no room for error and that extensive training is crucial in this 
regard. In Slovenia the greater part of the fire-fighting force consists of volunteers, whose training must be of 
the same quality as that of their career colleagues. Fire-fighters receive the bulk of their basic training in-
house at their fire departments and by assisting at actual fires. More advanced training is received at special 
training facilities where the training is divided into a series of relatively short courses consisting of both 
theoretical and practical parts. This training culminates in a practical exam aimed at demonstrating their 
acquired knowledge. This article presents a new multimedia-based teaching tool SIN that has been designed 
for computer-supported theoretical knowledge delivery during fire-fighter training, where the emergency 
operations are visualised within environments familiar to the trainees. In order to save time the entire 
scenario is based on photographic images of real places. This application has already been successfully tested 
and is currently in use by the fire-fighter school at the Administration of the Republic of Slovenia for Civil 
Protection and Disaster Relief. (C) 2013 Elsevier Ltd. All rights reserved. 

A case study of 
factor 
influencing role 
improvisation in 
crisis response 
teams 

Rankin, Amy; Dahlback, 
Nils; Lundberg, Jonas 
(2013): Cognition 
Technology & Work, 
15(1), 79–93 

Common characteristics of crisis situations are ambiguous and unplanned for events. The need for improvised 
roles can therefore be an imperative factor for the success of an operation. The aim of this study is to deepen 
the understanding of the processes taking place during improvised work "as it happens". A case study of a 
crisis management team at work is presented and provides an in-depth analysis of the information and 
communication flow of persons acting in improvised roles, including contextual factors influencing the task at 
hand. The analysis suggests that three main factors lay behind decreased performance by the team when 
some of its members were forced to take on roles for which they lacked professional training; lack of 
language skills, lack of domain knowledge and insufficient organizational structure of the tasks. Based on the 
observations from this case study, we suggest three ways of improving a team's performance and hence 
resilience when forced to improvise due to lack of personnel in one or more required competence areas. 
These are training to take on the responsibility for tasks or roles outside ones professional area of 
specialization, developing formal routines for changes in roles and tasks and developing and using tools and 
routines for information sharing. 

Specialisation 
and training for 
fire-fighters 
driving heavy 

Vidal-Gomel, Christine; 
Delgoulet, Catherine; 
Gebai, Deborah (2012): 
Work-A Journal of 
Prevention Assessment & 

This work was undertaken in France at the request of a local fire and rescue school in order to conduct an 
analysis of driving two types of heavy rescue vehicle with a view to improving training. This study took place 
in a context of specialisation: the drivers of these vehicles will henceforth only perform this type of task. 
Consequently, specific training has been designed in advance. Our study concerns the improvement of this 
training, taking account of the particularities of driving these vehicles in emergency situations typical to the 
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rescue vehicles Rehabilitation, 41, 5177–
5183 

profession of fire-fighters. The results stress first that driving of rescue vehicles in emergency situations is a 
multidimensional collective activity. Driving strategies identified share certain common objectives: 
"optimising trajectories", warn other road users, anticipate their behaviour and leave room for manoeuvre to 
counter and react to any unexpected behaviour. They include risks management for the potential victims of 
the incident and the risk of accidents during the journey. These initial results help identify certain 
recommendations for the training courses dealing with driving vehicles in emergency situations. They also 
provide a warning concerning the possible consequences of driver specialisation. 

Challenges and 
obstacles in 
sharing and 
coordinating 
information 
during multi-
agency disaster 
response 

Bharosa, Nitesh; Lee, 
JinKyu; Janssen, Marijn 
(2010): Information 
Systems Frontiers, 12(1), 
49–65 

Although various scholars have researched issues regarding disaster management, few have studied the 
sharing and coordinating of information during disasters. Not much empirical data is available in this field and 
there is sparse insight into the factors that may impede or facilitate information sharing and coordination 
among stakeholders. In this paper, we provide an overview of the relevant obstacles and challenges by 
examining existing literature and then investigating a series of multi-agency disaster management exercises, 
using observations and a survey. Although all the people who took part in our study agree that sharing 
information is important, for the success of their own organization as well as the exercise as a whole, the 
extent to which information is actually being shared among organizations is often limited by a number of 
factors that can be attributed to the community, agency and individual level. We found that relief workers are 
often more concerned with receiving information from others than with providing information to others who 
may benefit. Incentives for sharing information, understanding each other's work-processes and the usability 
of information systems have shown positive effects on information sharing and coordination. The findings of 
our study have been formulated using six grounded propositions, which can be used by system designers and 
policy-makers upon validation in further research. We also provide directions for future research. 

Crowdsourcing, 
citizen sensing 
and sensor web 
technologies for 
public and 
environmental 
health 
surveillance and 
crisis 

Boulos, Maged N. Kamel; 
Resch, Bernd; Crowley, 
David N.; Breslin, John G.; 
Sohn, Gunho; Burtner, 
Russ; Pike, William A.; 
Jezierski, Eduardo; 
Chuang, Kuo-Yu Slayer 
(2011): International 
Journal of Health 

'Wikification of GIS by the masses' is a phrase-term first coined by Kamel Boulos in 2005, two years earlier 
than Goodchild's term 'Volunteered Geographic Information'. Six years later (2005-2011), OpenStreetMap 
and Google Earth (GE) are now full-fledged, crowdsourced 'Wikipedias of the Earth' par excellence, with 
millions of users contributing their own layers to GE, attaching photos, videos, notes and even 3-D (three 
dimensional) models to locations in GE. From using Twitter in participatory sensing and bicycle-mounted 
sensors in pervasive environmental sensing, to creating a 100,000-sensor geo-mashup using Semantic Web 
technology, to the 3-D visualisation of indoor and outdoor surveillance data in real-time and the development 
of next-generation, collaborative natural user interfaces that will power the spatially-enabled public health 
and emergency situation rooms of the future, where sensor data and citizen reports can be triaged and acted 
upon in real-time by distributed teams of professionals, this paper offers a comprehensive state-of-the-art 
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management Geographics, 10 review of the overlapping domains of the Sensor Web, citizen sensing and 'human-in-the-loop sensing' in the 
era of the Mobile and Social Web, and the roles these domains can play in environmental and public health 
surveillance and crisis/disaster informatics. We provide an in-depth review of the key issues and trends in 
these areas, the challenges faced when reasoning and making decisions with real-time crowdsourced data 
(such as issues of information overload, "noise", misinformation, bias and trust), the core technologies and 
Open Geospatial Consortium (OGC) standards involved (Sensor Web Enablement and Open GeoSMS), as well 
as a few outstanding project implementation examples from around the world. 

SOCIAL MEDIA 
IN CRISIS 
SITUATIONS 

Chroust, Gerhard (2013): 
Idimt-2013: Information 
Technology Human 
Values, Innovation and 
Economy, 42, 13–22 

Adequate response to wide-spread crises is becoming a global necessity and a social responsibility in view of 
the seemingly growing number of regional disasters endangering a growing number of people and even our 
society. Adequate response is highly dependent on the availability of appropriate information with the right 
contents, at the right time, and in the right place. The organized information acquisition and dissemination by 
official institutions (essentially top down) is an established method. In the last decade an alternative approach 
has been introduced, which promises to cover many of the gaps and blind spots of the classical approach: 
Social Media. We discuss the available Social Media and their use in responding to disasters. 

Identification of 
local 
information 
items needed 
during search 
and rescue 
following an 
earthquake 

Guven, Gursans; Ergen, 
Esin (2011): Disaster 
Prevention and 
Management, 20(5), 458–
472 

Purpose - This paper aims to identify the local information items that are needed by search and rescue (S&R) 
teams for an effective disaster response following an earthquake. Currently, it is a challenging and time-
consuming task to collect most of this information from a disaster environment. It was envisioned that the 
local information identified can be stored on distributed databases that are placed in the buildings and will be 
used to improve S&R operations. Design/methodology/approach - The information items are obtained 
through a literature review and via interviews conducted with experts from disaster response organizations. 
The data collected were triangulated to generate a data model, which was then validated internally and 
externally by expert feedback. Findings - A data model including a detailed list of information items required 
during S&R operations was generated, along with justification of the information needs. The findings show 
that not only information related to buildings, but also other information related to the residents and the 
contents of the buildings are needed, such as residents' health information, and hazardous materials and their 
specific locations. Practical implications - The data model presented can be used by researchers to further 
develop systems that can be used during an earthquake. Originality/value - Previous studies have only 
provided a list of some important local information groups to be stored; however, they do not include in-
depth studies on the information needs of S&R teams following an earthquake. In this paper, information 
needs were fully explored and elaborated, and a data model was developed covering information items 
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required for effective earthquake S&R. 

Dynamic and 
Context Aware 
Reporting of 
Observations 
from the Field 
for Situation 
Assessment in 
Crisis Situation 

Horndahl, Andreas; 
Gisslen, Linus (2015): 
Information Systems for 
Crisis Response and 
Management in 
Mediterranean    
Countries, Iscram-Med 
2015, 233, 132–139 

An efficient process for gathering data from the field is crucial in managing crisis scenarios. In this paper we 
present a concept system for crisis management with focus on how observations from the field are reported 
using hand held devices and integrated into a common operational picture. The application used for reporting 
situation from the field adapts to the current situation in real time by adding and hiding input field based on 
what the user is reporting. Moreover, the user interface will also adapt to external information request. This 
is realized by utilizing risk event models for real time risk assessment and identification of areas where 
information is lacking which can generate new requests for information. 

Critical Message 
Scheduling for 
Disaster 
Response and 
Recovery 
Phases 

Klinsompus, Ponthai; 
Nupairoj, Natawut (2015): 
International Conference 
on Ict Convergence (Ictc), 
65–70 

During disaster especially response and recovery phases, limited bandwidths and high rate of incoming 
messages make communication network vital resources. Allocating bandwidth to send critical messages such 
as well-being statuses, assistant activities etc. can determine the effectiveness of the disaster responses as 
messages are numerous, duplicated, and often timely critical. In this paper, we use the combination of 
contextual information including importance, urgency, and uniqueness to schedule messages under extreme 
situations. The experiments show that our scheduler can vastly out-perform traditional schedulers. This can 
ensure that precious information during disaster response and recovery phases are effectively handled. 

Big data 
analytics for 
disaster 
response and 
recovery 
through 
sentiment 
analysis 

Ragini, J. Rexiline; Anand, 
P. M. Rubesh; Bhaskar, 
Vidhyacharan (2018): 
International Journal of 
Information 
Management, 42, 13–24 

Big data created by social media and mobile networks provide an exceptional opportunity to mine valuable 
insights from them. This information is harnessed by business entities to measure the level of customer 
satisfaction but its application in disaster response is still in its inflection point. Social networks are 
increasingly used for emergency communications and help related requests. During disaster situations, such 
emergency requests need to be mined from the pool of big data for providing timely help. Though 
government organizations and emergency responders work together through their respective national 
disaster response framework, the sentiment of the affected people during and after the disaster determines 
the success of the disaster response and recovery process. In this paper, we propose a big data driven 
approach for disaster response through sentiment analysis. The proposed model collects disaster data from 
social networks and categorize them according to the needs of the affected people. The categorized disaster 
data are classified through machine learning algorithm for analyzing the sentiment of the people. Various 
features like, parts of speech and lexicon are analyzed to identify the best classification strategy for disaster 
data. The results show that lexicon based approach is suitable for analyzing the needs of the people during 
disaster. The practical implication of the proposed methodology is the real- time categorization and 



 

109 
 

classification of social media big data for disaster response and recovery. This analysis helps the emergency 
responders and rescue personnel to develop better strategies for effective information management of the 
rapidly changing disaster environment. 

Challenges to 
effective crisis 
management 

Reddy, Madhu C.; Paul, 
Sharoda A.; Abraham, 
Joanna; McNeese, 
Michael; Deflitch, 
Christopher; Yen, John 
(2009): International 
Journal of Medical 
Informatics, 78(4), 259–
269 

Objective: The purpose of this study is to identify the major challenges to coordination between emergency 
department (ED) teams and emergency medical services (EMS) teams. Design: We conducted a series of focus 
groups involving both ED and EMS team members using a crisis scenario as the basis of the focus group 
discussion. We also collected organizational workflow data. Results: We identified three major challenges to 
coordination between ED and EMS teams including ineffectiveness of current information and communication 
technologies, lack of common ground, and breakdowns in information flow. Discussion: The three challenges 
highlight the importance of designing systems from socio-technical perspective. In particular, these inter-
team coordination systems must support socio-technical issues such as awareness, context, and workflow 
between the two teams. (c) 2008 Elsevier Ireland Ltd. All rights reserved. 

Big data 
analytics for 
disaster 
response and 
recovery 
through 
sentiment 
analysis 

Simon, Tomer; Goldberg, 
Avishay; Adini, Bruria 
(2015): International 
Journal of Information 
Management, 35(5), 609–
619 

Social media tools are integrated in most parts of our daily lives, as citizens, netizens, researchers or 
emergency responders. Lessons learnt from disasters and emergencies that occurred globally in the last few 
years have shown that social media tools may serve as an integral and significant component of crisis 
response. Communication is one of the fundamental tools of emergency management. It becomes crucial 
when there are dozens of agencies and organizations responding to a disaster. Regardless of the type of 
emergency, whether a terrorist attack, a hurricane or an earthquake, communication lines may be overloaded 
and cellular networks overwhelmed as too many people attempt to use them to access information. Social 
scientists have presented that post-disaster active public participation was largely altruistic, including 
activities such as search and rescue, first aid treatment, victim evacuation, and online help. Social media 
provides opportunities for engaging citizens in the emergency management by both disseminating 
information to the public and accessing information from them. During emergency events, individuals are 
exposed to large quantities of information without being aware of their validity or risk of misinformation, but 
users are usually swift to correct them, thus making the social media "self-regulating". (C) 2015 The Authors. 
Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/). 

Challenges to 
effective crisis 
management 

Soehner, Catherine; 
Godfrey, Ian; Bigler, G. 
Scott(2017): Journal of 

Among the many roles librarians embrace, managing outreach, marketing, and communication are 
increasingly important. This is especially true during a natural disaster or other crisis situation that might 
occur in a library. Media and public relations are often the last aspects of crisis management that libraries 
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Academic Librarianship, 
43(3), 268–273 

consider when they complete emergency preparations. When a disaster or crisis occurs, communication to 
the public and to media outlets is imperative to reduce rumors and misinformation. Immediate 
communication is also known to maintain a "credible" reputation for the organization that is proactive in 
communicating facts about the crisis (Claeys & Cauberghe, 2012). The literature provides excellent advice for 
communicating during a crisis. However, theory is frequently different than putting this theory into practice. A 
description of a case study in one university library demonstrates implementation of the theory of crisis 
communication to achieve results of community engagement and trust. (C) 2017 Elsevier Inc. All rights 
reserved. 

Socializing in 
emergencies-A 
review of the 
use of social 
media in 
emergency 
situations 

Zheng, Li; Shen, Chao; 
Tang, Liang; Zeng, 
Chunqiu; Li, Tao; Luis, 
Steve; Chen, Shu-Ching 
(2013): Ieee Transactions 
on Human-MacHine 
Systems, 43(5), 451–464 

Techniques to efficiently discover, collect, organize, search, and disseminate real-time disaster information 
have become national priorities for efficient crisis management and disaster recovery tasks. We have 
developed techniques to facilitate information sharing and collaboration between both private and public 
sector participants for major disaster recovery planning and management. We have designed and 
implemented two parallel systems: a web-based prototype of a Business Continuity Information Network 
system and an All-Hazard Disaster Situation Browser system that run on mobile devices. Data mining and 
information retrieval techniques help impacted communities better understand the current disaster situation 
and how the community is recovering. Specifically, information extraction integrates the input data from 
different sources; report summarization techniques generate brief reviews from a large collection of reports 
at different granularities; probabilistic models support dynamically generating query forms and information 
dashboard based on user feedback; and community generation and user recommendation techniques are 
adapted to help users identify potential contacts for report sharing and community organization. User studies 
with more than 200 participants from EOC personnel and companies demonstrate that our systems are very 
useful to gain insights about the disaster situation and for making decisions. 

6.3 Low frequency, high impact 

The below listed solutions may support the “management of  key information focused on decision-making” 

Name Provider  
(company, 
project, 

Short description 
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organization)  
SAYSO project 
(Standardizatio
n of Situational 
Awareness 
sYstems to 
Strengthen 
Operations in 
civil protection) 
 

https://www.sayso-
project.eu/  
 

Situational awareness systems for multiple stakeholders: roadmap and reference architecture  
 

What Have We 
Learned since 
September 11, 
2001? A 
Network Study 
of the Boston 
Marathon 
Bombings 
Response 

Hu, Qian; Knox, Claire 
Connolly; Kapucu, Naim 
(2014): Public 
Administration Review; 
74(6), 698–712 

In light of recent disasters, it is evident that more research is needed to understand how organizations can 
effectively coordinate disaster preparedness, mitigation, response, and recovery efforts. This research 
assesses the effectiveness of interorganizational coordination and collaboration in response to the Boston 
Marathon bombings. After reviewing the major changes in federal emergency management policies and 
frameworks since September 11, 2001, this article applies a social network analysis to compare the disaster 
response networks embodied in formal disaster preparedness plans with the actual response networks. Data 
come from content analyses of the Boston Emergency Operations Plan, national and local newspaper articles, 
after-action reports, and situation reports. The timely response to the bombings is attributable to long-term 
institutionalized planning efforts; multiple platforms established for frequent interorganizational interactions 
through formal plans, training, and exercises prior to disasters; and an integrated communication system. 

Organising 
Response to 
Extreme 
Emergencies 

Leonard, Herman B.; 
Howitt, Arnold M. (2010): 
Australian Journal of 
Public Administration, 
69(4), 372–386 

How can people and organisations best respond to emergency events that are significantly beyond the 
boundaries of what they had generally anticipated, expected, prepared for - or even imagined? What forms of 
organisations are likely to be best able to cope with such events - and what procedures and practices will aid 
in their ability to do so? Obviously, extreme events - events that are in scope or scale or type beyond the 
range of our ordinary experience and expectations - by definition will occur only relatively rarely (and very 
rarely to any given emergency organisation). Nonetheless, when they do occur they tend to be of defining 
importance to the people and institutions that are thrust into them and that must find their way through 
them. September 11, 2001 in Manhattan and at the Pentagon in Arlington, Virginia; the Indian Ocean Tsunami 
in 2004; Hurricane Katrina on the Gulf Coast of the United States (US) in 2005; major earthquakes like the 
ones in Pakistan in 2005, Wenchuan in 2008, Haiti in 2010, Chile in 2010, and Christchurch in 2010 - these and 
other catastrophic events catapult people and response agencies into a new, unfamiliar, and largely 

https://www.sayso-project.eu/
https://www.sayso-project.eu/
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unexplored dimension. 
Citizen 
Communication
s in Crisis 

Palen, Leysia; Liu, Sophia 
B. (2007): Conference on 
Human Factors in 
Computing Systems, Vols 
1 and 2, 727–736 

Recent world-wide crisis events have drawn new attention to the role information communication technology 
(ICT) can play in warning and response activities. Drawing on disaster social science, we consider a critical 
aspect of post-impact disaster response that does not yet receive much information science research 
attention. Public participation is an emerging, large-scale arena for computer-mediated interaction that has 
implications for both informal and formal response. With a focus on persistent citizen communications as one 
form of interaction in this arena, we describe their spatial and temporal arrangements, and how the emerging 
information pathways that result serve different post-impact functions. However, command-and-control 
models do not easily adapt to the expanding data-generating and -seeking activities by the public. ICT in 
disaster contexts will give further rise to improvised activities and temporary organizations with which formal 
response organizations need to align. 

Integrating 
nowcasting 
with crisis 
management 
and risk 
prevention in a 
transnational 
and 
interdisciplinary 
framework 

Wang, Yong; Meirold-
Mautner, Ingo; Kann, 
Alexander; Slak, Alenka 
Sajn; Simon, Andre; 
Vivoda, Jozef; Bica, 
Benedikt; Boecskoer, 
Ernst; Brezkova, Lucie; 
Dantinger, Johann; 
Giszterowicz, Mateusz; 
Heizler, Gyorgy; Iwanski, 
Rafal; Jachs, Siegfried; 
Bernard, Thomas; 
Krsmanc, Rok; Merse, 
Janko; Micheletti, 
Stefano; Schmid, 
Franziska; Steininger, 
Michael; Haiden, Thomas; 
Regec, Adam; Buzzi, 
Matteo; Derkova, Maria; 
Kozaric, Tomislav; Qiu, 
Xuexing; Reyniers, 

This paper presents the recent WWRP/WMO Forecast Demonstration Project INCA-CE (INtegrating now-
CAsting for Central Europe) co-funded by the European Union. Twenty-four partners of national and regional 
hydro-meteorological services, national and regional crisis and disaster management centers, and authorities 
for road management world-wide have participated in INCA-CE for international cooperation on now-casting 
development, interdisciplinary cooperation for nowcasting applications and transnational cooperation for 
nowcasting services. INCA-CE has implemented the nowcasting system INCA at the project partner countries, 
applied INCA nowcasting in civil protection, operational hydrology and road safety, and improved the INCA 
system based on the end user's requirements. The main difference to other similar projects is that end user's 
involvement and the improvements involve the whole end user value chain. The project has developed 
several ideas for end users on how to interpret nowcasting products (INCA-SWING) and on how to deal with 
the nowcasting products in their working practice (INCA-MCPEX and ISW). INCA-CE is also oriented strongly to 
transnational cooperation in nowcasting development and implementation, in easy access to a homogenized 
set of nowcasting products from those INCA providers to end users in the region, and in the transnational use 
of real-time products by end users in cases of high impact weather across borders. 
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Maarten; Yang, Jinbiao; 
Huang, Yong; Vadislavsky, 
Elyakom (2017): 
Meteorologische 
Zeitschrift, 26(5), 459–473 

6.4 Multi-agency/ multi-leadership environment 

The CCC is to “define common information management processes between agencies”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

SecInCoRe 
project (Secure 
Dynamic Cloud 
for Information, 
Communication 
and Resource 
Interoperability 
based on Pan-
European 
Disaster 
Inventory) 

http://www.secincore.eu/  The overall objective of SecInCoRe (Secure Dynamic Cloud for Information, Communication and Resource 
Interoperability based on Pan-European Disaster Inventory) is to identify data sets, processes, information 
systems and business models used by first responders and Police authorities leading to a dynamic and secure 
cloud based ‘common information space’. 

SECTOR project 
(Secure 
European 
Common 
Information 
Space for the 

http://www.fp7-
sector.eu/  

flexible Common Information Space concept that provides users with “peer-to-peer” type functionalities to 
dynamically set-up cross-agency collaborative platforms and information spaces, for information and resource 
sharing across agencies and across borders, as required in a specific crisis situation 

http://www.secincore.eu/
http://www.fp7-sector.eu/
http://www.fp7-sector.eu/
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Interoperability 
of First 
Responders and 
Police 
Authorities) 

EPISECC project 
(Collaborative 
Project which 
will Establish a 
Pan-European 
Information 
Space to 
Enhance 
seCurity of 
Citizens) 

https://episecc.eu/  The project EPISECC is aiming at developing a concept of a common “European Information Space”. This 
information space is dedicated to become the key element in a future integrated pan-European crisis and 
disaster response capacity. Besides the development of a common Taxonomy and an ontology model, aimed 
at addressing the Semantic Interoperability issue, EPISECC will focus on the establishment of Interoperability 
at Physical (i.e. network) and Syntactical (i.e. automated information exchange) levels. One of the main 
purposes of the EPISECC approach, is to allow analysis of interoperability at all levels. 

SAYSO project 
(Standardizatio
n of Situational 
Awareness 
sYstems to 
Strengthen 
Operations in 
civil protection) 

https://www.sayso-
project.eu/ 

situational awareness systems for multiple stakeholders: roadmap and reference architecture  

Challenges and 
obstacles in 
sharing and 
coordinating 
information 
during multi-
agency disaster 

Bharosa, Nitesh; Lee, 
JinKyu; Janssen, Marijn 
(2010): Information 
Systems Frontiers, 12(1), 
49-56 

Although various scholars have researched issues regarding disaster management, few have studied the 
sharing and coordinating of information during disasters. Not much empirical data is available in this field and 
there is sparse insight into the factors that may impede or facilitate information sharing and coordination 
among stakeholders. In this paper, we provide an overview of the relevant obstacles and challenges by 
examining existing literature and then investigating a series of multi-agency disaster management exercises, 
using observations and a survey. Although all the people who took part in our study agree that sharing 
information is important, for the success of their own organization as well as the exercise as a whole, the 

https://episecc.eu/
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response extent to which information is actually being shared among organizations is often limited by a number of 
factors that can be attributed to the community, agency and individual level. We found that relief workers are 
often more concerned with receiving information from others than with providing information to others who 
may benefit. Incentives for sharing information, understanding each other's work-processes and the usability 
of information systems have shown positive effects on information sharing and coordination. The findings of 
our study have been formulated using six grounded propositions, which can be used by system designers and 
policy-makers upon validation in further research. We also provide directions for future research. 

Transforming 
Crisis 
Management 

Bharosa, Nitesh; van 
Zanten, Bart; Janssen, 
Marijn; Groenleer, 
Martijn (2009): Semantic 
Web - Iswc 2014, Pt Ii, 
5693, 65-75 

Governments are searching for ways to improve information sharing between autonomous agencies. During 
crises, information demand and Supply are often unbalanced, leading to situations in which relief workers are 
faced with incorrect, outdated or incomplete information. To address such challenges, network-centric 
operations (NCO), which involves information sharing with the socio-technical network as the central enabling 
mechanism, has been proposed. Yet, NCO is ill-understood and it is unclear whether the promised benefits 
can be realized in practice. In this paper we address the gap between the concept and reality of NCO. The 
necessary capabilities for NCO are identified using literature research and potential benefits are analyzed 
using field research, We found that NCO is not a silver bullet for overcoming the inherent problems of crisis 
management and could even reinforce existing problems. Our findings suggest that NCO is difficult to 
implement and needs to be complemented with capability development in the information and cognitive 
domain. 

Crowdsourcing, 
citizen sensing 
and sensor web 
technologies for 
public and 
environmental 
health 
surveillance and 
crisis 
management 

Boulos, Maged N. Kamel; 
Resch, Bernd; Crowley, 
David N.; Breslin, John G.; 
Sohn, Gunho; Burtner, 
Russ; Pike, William A.; 
Jezierski, Eduardo; 
Chuang, Kuo-Yu Slayer 
(2011): International 
Journal of Health 
Geographics, 10, 

'Wikification of GIS by the masses' is a phrase-term first coined by Kamel Boulos in 2005, two years earlier 
than Goodchild's term 'Volunteered Geographic Information'. Six years later (2005-2011), OpenStreetMap 
and Google Earth (GE) are now full-fledged, crowdsourced 'Wikipedias of the Earth' par excellence, with 
millions of users contributing their own layers to GE, attaching photos, videos, notes and even 3-D (three 
dimensional) models to locations in GE. From using Twitter in participatory sensing and bicycle-mounted 
sensors in pervasive environmental sensing, to creating a 100,000-sensor geo-mashup using Semantic Web 
technology, to the 3-D visualisation of indoor and outdoor surveillance data in real-time and the development 
of next-generation, collaborative natural user interfaces that will power the spatially-enabled public health 
and emergency situation rooms of the future, where sensor data and citizen reports can be triaged and acted 
upon in real-time by distributed teams of professionals, this paper offers a comprehensive state-of-the-art 
review of the overlapping domains of the Sensor Web, citizen sensing and 'human-in-the-loop sensing' in the 
era of the Mobile and Social Web, and the roles these domains can play in environmental and public health 
surveillance and crisis/disaster informatics. We provide an in-depth review of the key issues and trends in 
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these areas, the challenges faced when reasoning and making decisions with real-time crowdsourced data 
(such as issues of information overload, "noise", misinformation, bias and trust), the core technologies and 
Open Geospatial Consortium (OGC) standards involved (Sensor Web Enablement and Open GeoSMS), as well 
as a few outstanding project implementation examples from around the world. 

Developing a 
Community of 
Practice to 
Learn, Share 
and Improve in 
Emergency 
Management 

Gimenez, Raquel; 
Hernantes, Josune; 
Labaka, Leire; Maria 
Sarriegi, Jose; Lauge, Ana 
(2014): Proceedings of 
the 15th European 
Conference on Knowledge 
Management    (Eckm 
2014), Vols 1-3, 395–401 

Natural disasters such as earthquakes, fires, and floods mostly hit unexpectedly without warning so it is 
important to be prepared having the expertise and knowledge readily available. However, despite the efforts 
made by organizations to identify lessons from failure, how often are the same mistakes repeated? In 
emergency management field there is still a limited availability of lessons learned and best practices due to 
several reasons. Much information exists as fragmented tacit knowledge in the heads of various responders 
and crisis managers from different countries and organizations. For the improvement of emergency 
management it is crucial to develop suitable tools that allow main stakeholders to build, share, and apply 
experiences and lessons learned from previous crises. In this way, mistakes could be avoided and best 
practices could be replicated. Virtual Communities of Practice (VCoPs) provide an ideal platform that allows 
groups of people concerned about the same topic to share and increase their knowledge and expertise. This 
paper describes the findings obtained during the development of a VCoP within a project funded by the 
European Commission. This VCoP involves multidisciplinary stakeholders from several organizations and 
nationalities, and has the objective to contribute to the knowledge sharing of lessons learned and best 
practices in the emergency preparedness and recovery for earthquakes, floods, and fires. The paper describes 
the barriers that limit the members of the VCoP to sharing lessons learned and best practices identified in 
three disaster scenario based workshops. Furthermore, it explains the functionalities for the technological 
platform of the VCoP to overcome these barriers validated by the VCoP members in a case study. 

Distributed 
collaborative 
situation-map 
making for 
disaster 
response 

Gunawan, Lucy T.; Alers, 
Hani; Brinkman, Willem-
Paul; Neerincx, Mark A. 
(2011): Interacting with 
Computers, 23(4), 308–
316 

A situation map that shows the overview of a disaster situation serves as a valuable tool for disaster response 
teams. It helps them to orientate their location and to make disaster response decisions. It is, however, a 
complicated task to rapidly generate a complete and comprehensive situation map of a disaster area, 
particularly due to the centralized organization of disaster management and the limited emergency services. 
In this study, we propose to let the affected population be utilized as an additional resource that can actively 
help to make such a situation map. The aim of this study was to investigate the possibility of constructing a 
shared situation map using a collaborative distributed mechanism. By examining earlier research, a detailed 
list of potential problems is identified in the collaborative map-making process. These problems were then 
addressed in an experiment which evaluated a number of proposed solutions. The results showed that more 
collaboration channels led to a situation map of better quality, and that including confidence information for 
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objects and events in the map helped the discussion process during the map-making. (C) 2011 Elsevier B.V. All 
rights reserved. 

Reducing time 
in emergency 
medical service 
by improving 
information 
exchange 
among 
information 
systems 

Jelovsek, A.; Stern, M. 
(2007): 11th 
Mediterranean 
Conference on Medical 
and Biological Engineering 
and    Computing 2007, 
Vols 1 and 2, 16 (1-2), 
704–707 

There are many organized units involved to perform an emergency rescue mission: dispatch center, mobile 
rescue units and emergency departments (ED) in hospitals. Communication among them is often not fully 
automated, and then personnel need to cope with unnecessary work. That of course takes time in cases of 
urgent interventions, while time is one of the most important factors for patient survival. There are several 
processes in which better performance could be established. Improvement can be made by reducing 
communication obstacles between actors in processes and among three different information systems 
involved: hospital information system (HIS) in emergency department, computer aided dispatch (CAD) and 
records management system (RMS) used by mobile units. Verbal information exchange unreliability, paper 
sharing problems and retyping of data from system to system can be removed in many processes: hospital 
staff e-ordering from HIS, call taker to dispatcher in dispatch center, dispatcher to mobile unit and mobile unit 
to emergency department in hospital. With the establishment of paths among these three information 
systems (HIS, CAD and RMS) priceless saved minutes can be used in the battle for patient's life. Improvements 
can also be achieved in the cost-effectiveness. Many data exchanged from involved information systems and 
gathered to a central database can be very useful for the needs of accountancy and EMS operation 
improvement management and EMS quality assurance management. 

The growing 
role of web-
based 
geospatial 
technology in 
disaster 
response and 
support 

Kawasaki, Akiyuki; 
Berman, Merrick Lex; 
Guan, Wendy (2013): 
Disasters, 37(2), 201–221 

This paper examines changes in disaster response and relief efforts and recent web-based geospatial 
technological developments through an evaluation of the experiences of the Center for Geographic Analysis, 
Harvard University, of the Sichuan (2008) and Haiti (2010) earthquake responses. This paper outlines how 
conventional GIS (geographic information systems) disaster responses by governmental agencies and relief 
response organisations and the means for geospatial data-sharing have been transformed into a more 
dynamic, more transparent, and decentralised form with a wide participation. It begins by reviewing briefly at 
historical changes in the employment of geospatial technologies in major devastating disasters, including the 
Sichuan and Haiti earthquakes (case studies for our geospatial portal project). It goes on to assess changes in 
the available dataset type and in geospatial disaster responders, as well as the impact of geospatial 
technological changes on disaster relief effort. Finally, the paper discusses lessons learned from recent 
responses and offers some thoughts for future development. 

Design and 
Function of the 

McInerney, Daniel; San-
Miguel-Ayanz, Jesus; 

The European Forest Fire Information System (EFFIS) is a modular decision support system that monitors 
forest fires at a continental scale. It delivers real-time, multi-dimensional data on forest fires to civil 
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European 
Forest Fire 
Information 
System 

Corti, Paolo; Whitmore, 
Ceri; Giovando, Cristiano; 
Camia, Andrea (2013): 
Photogrammetric 
Engineering and Remote 
Sensing, 97(10), 965–973 

protection and fire fighting services in Europe, North Africa, and the Middle-East. Since its inception in 2001, 
EFFIS has evolved into the central reference point for pan-European forest and wildfire information, and this 
paper describes and current applications demonstrate the state-of-the-art fire information systems that 
provide data to civil protection authorities across Europe. The objective of EFFIS is to provide accurate data in 
order to assess and mitigate the impacts of wildfire events on society and the environment. Furthermore, 
EFFIS provides real-time information on critical fires, supporting decision making for international 
collaboration on forest fire fighting activities. Its goal is to make these data readily available using Web-based 
standards and protocols. 

Knowledge-
Based Service 
Architecture for 
Multi-risk 
Environmental 
Decision 
Support 
Applications 

Middleton, Stuart E.; 
Sabeur, Zoheir A. (2011): 
Wireless and Mobile 
Networking, Proceedings, 
359, 101–109 

This paper describes our work to date on knowledge-based service architecture implementations for multi-
risk environmental decision-support. The work described spans two research projects, SANY and TRIDEC, and 
covers application domains where very large, high report frequency real-time information sources must be 
processed in challenging timescales to support multi-risk decision support in evolving crises. We describe how 
OGC and W3C standards can be used to support semantic interoperability, and how context-ware information 
filtering can reduce the amount of processed data to manageable levels. We separate our data mining and 
data fusion processing into distinct pipelines, each supporting JDL inspired semantic levels of data processing. 
We conclude by outlining the challenges ahead and our vision for how knowledge-based service architectures 
can address these challenges. 

Common 
frameworks of 
networking and 
information-
sharing for 
advanced 
rescue systems 

Noda, I.; Hatayama, M. 
(2004): Ieee Robio 2004: 
Proceedings of the IEEE 
International Conference 
on    Robotics and 
Biomimetics, 245–249 

Networking and information-Sharing Task Force aims to develop common frameworks of robust networking 
and flexible information-sharing, which help to collect sensing data about damages and to control search-and-
rescue devices like robots, sensor networks, PDA, and so on. Collecting disaster information at damaged area 
is the most important activity to help decision-making in rescue process, while normal infrastructure of 
information and communication itself is also damaged by the disaster. Ad-hoc network with wireless 
communication is one of important candidates to provide robust communication infrastructure. Our task 
force tries to figure out requirements of robot and sensor networks for search-and-rescue and tune-up 
middle-ware of ad-hoc networks for it. We also focus on common protocol to gather disaster information. 
Because the information will be provided by various types of sensors, robots and PDAs, quality of information 
depends on performance of the devices, conditions of environment, and human-factors. The common 
protocol should permit the wide-variated qualities of information. 

The Impacts of 
ICT Support on 

Nunavath, Vimala; 
Radianti, Jaziar; Comes, 

Information and Communication Technology (ICT) has changed the way we communicate and work. To study 
the effects of ICT for Information Distribution (ID) and Task Assignment (TA) for gaining Teams' Situational 
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Information 
Distribution, 
Task 
Assignment for 
Gaining Teams' 
Situational 
Awareness in 
Search and 
Rescue 
Operations 

Tina; Prinz, Andreas 
(2016): Information 
Technology: New 
Generations, 425, 443–
456 

Awareness (TSA) across and within rescue teams, an indoor fire game was played with students. We used two 
settings (smartphone-enabled support vs. traditional walkietalkies) to analyze the impact of technology on ID 
and TA for gaining TSA in a simulated Search and Rescue operation. The results presented in this paper 
combine observations and quantitative data from a survey conducted after the game. The results indicate 
that the use of the ICT was good in second scenario than first scenario for ID and TA for gaining TSA. This 
might be explained as technology is more preferable and effective for information sharing, for gaining TSA 
and also for clear tasks assignment. 

An Open 
GeoSpatial 
Standards-
Enabled Google 
Earth 
Application to 
Support Crisis 
Management 

Pezanowski, Scott; 
Tomaszewski, Brian; 
MacEachren, Alan M. 
(2007): Intelligent 
Systems for Crisis 
Management: Geo-
Information for Disaster    
Management (Gi4dm) 
2012, 225–238 

Google Earth (GE) and related open geospatial technologies have changed both the accessibility of and 
audience for geospatial information dramatically. Through data rich applications with easy to use interfaces, 
these technologies bring personalized geospatial information directly to the non-specialist. When coupled 
with open geospatial data standards, such as Web Map Services (WMS), Web Features Services (WFS), and 
GeoRSS, the resulting web-based technologies have the potential to assimilate heterogeneous data from 
distributed sources rapidly enough to support time-critical activities such as crisis response. Although the 
ability to view and interact with data in these environments is important, this functionality alone is not 
sufficient for the demands of crisis response activity. For example, GE's standard version currently lacks 
geoanalysis capabilities such as geographic buffering and topology functions. In this paper, we present 
development of the "Google Earth Dashboard" (GED), a web-based interface powered by open geospatial 
standards and designed for supplementing and enhancing the geospatial capabilities of GE. The GED allows 
users to create custom maps through WMS layer addition to GE and perform traditional GIS analysis 
functions. Utility of the GED is presented in a use-case scenario where GIS operations implemented to work 
with GE are applied to support crisis management activities. The GED represents an important first step 
towards combining the ubiquity of GE and geospatial standards into an easy-to-use, data rich, geo-analytically 
powerful environment that can support crisis management activity. 

A case study of 
factor 
influencing role 
improvisation in 
crisis response 

Rankin, Amy; Dahlback, 
Nils; Lundberg, Jonas 
(2013): Cognition 
Technology & Work, 

Common characteristics of crisis situations are ambiguous and unplanned for events. The need for improvised 
roles can therefore be an imperative factor for the success of an operation. The aim of this study is to deepen 
the understanding of the processes taking place during improvised work "as it happens". A case study of a 
crisis management team at work is presented and provides an in-depth analysis of the information and 
communication flow of persons acting in improvised roles, including contextual factors influencing the task at 
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teams 15(1), 79–93 hand. The analysis suggests that three main factors lay behind decreased performance by the team when 
some of its members were forced to take on roles for which they lacked professional training; lack of 
language skills, lack of domain knowledge and insufficient organizational structure of the tasks. Based on the 
observations from this case study, we suggest three ways of improving a team's performance and hence 
resilience when forced to improvise due to lack of personnel in one or more required competence areas. 
These are training to take on the responsibility for tasks or roles outside ones professional area of 
specialization, developing formal routines for changes in roles and tasks and developing and using tools and 
routines for information sharing. 

Communication 
Platform for 
Disaster 
Response 

Sakurai, Mihoko (2016): 
Semantic Web - Iswc 
2014, Pt Ii, 9661, 223–227 

The present research proposes an information platform for enhanced communication and information 
sharing in municipalities struck by disasters. Once a disaster happens, collecting and sharing information with 
and among citizens is the most important tasks for municipalities. However, empirical research of the Great 
East Japan Earthquake in 2011 revealed a marked lack of tools supporting municipal communication and data 
sharing activities at the initial stage. A smartphone and tablet based application was subsequently developed 
and evaluated in the field as a means of first response in future disasters. The application is based on the 
notion of frugality, which proved to be very useful in the field drill. Frugality is shown to be a requirement of 
the system as well as an evaluation indicator. 

Mining the 
Disaster 
Hotspots - 
Situation-
Adaptive Crowd 
Knowledge 
Extraction for 
Crisis 
Management 

Salfinger, Andrea; 
Schwinger, Wieland; 
Retschitzegger, Werner; 
Proell, Birgit (2016): IEEE 
International Multi-
Disciplinary Conference 
on Cognitive    Methods in 
Situation Awareness and 
Decision Support 
(Cogsima), 212–218 

When disaster strikes, emergency professionals rapidly need to gain Situation Awareness (SAW) on the 
unfolding crisis situation, thus need to determine what has happened and where help and resources are 
needed. Nowadays, platforms like Twitter are used as real-time communication hub for sharing such 
information, like humans' on-site observations, advice and requests, and thus can serve as a network of 
"human sensors" for retrieving information on crisis situations. Recently, so-called crowd-sensing systems for 
crisis management have started to utilize these networks for harvesting crisis-related social media content. 
However, up to now these mainly support their human operators in the visual analysis of retrieved messages 
only and do not aim at the automated extraction and fusion of semantically grounded descriptions of the 
underlying real-world crisis events from these textual contents, such as providing structured descriptions of 
the types and locations of reported damage. This hampers further computational situation assessment, such 
as providing overall description of the on-going crisis situation, its associated consequences and required 
response actions. Consequently, this lack of semantically-grounded situational context does not allow to fully 
implement situation-adaptive crowd knowledge extraction, meaning the system can utilize already 
established (crowd) knowledge to correspondingly adapt its crowd-sensing and knowledge extraction process 
alongside the monitored situation, to keep pace with the underlying real-world incidents. In the light of this, 
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in the present paper, we illustrate the realization of a situation-adaptive crowd-sensing and knowledge 
extraction system by introducing our crowd(SA) prototype, and examine its potential in a case study on a real-
world Twitter crisis data set. 

ENABLING 
INFORMATION 
GATHERING 
PATTERNS FOR 
EMERGENCY 
RESPONSE 
WITH THE 
OPENKNOWLED
GE SYSTEM 

Trecarichi, Gaia; Rizzi, 
Veronica; Marchese, 
Maurizio; Vaccari, 
Lorenzino; Besana, Paolo 
(2010): Computing and 
Informatics, 29(4), 537–
555 

Today's information systems must operate effectively within open and dynamic environments This challenge 
becomes a necessity for ells's management systems In emergency contexts, in fact, a large number of actors 
need to collaborate and coordinate in the disaster scenes by exchanging and reporting information with each 
other and with the people in the control room In such open settings, coordination technologies play a crucial 
role in supporting mobile agents located in areas prone to sudden changes with adaptive and flexible 
interaction patterns Research efforts in different areas are converging to devise suitable mechanisms for 
process coordination specifically, current results on service-oriented computing and multi-agent systems are 
being integrated to enable dynamic interaction among autonomous components in large, open systems This 
work focuses on the exploitation and evaluation of the OpenKnowledge framework to support different 
information-gathering patterns in emergency contexts The OpenKnowledge (OK) system has been adopted to 
model and simulate possible emergency plans The Lightweight Coordination Calculus (LCC) is used to specify 
inter action models, which are published, discovered and executed by the OK distributed infrastructure in 
order to simulate peer interactions A simulation environment fully integrated with the OK system has been 
developed to (1) evaluate whether such infrastructure is able to support different models of information-
sharing, e g, centralized and decentralized patterns of Interaction, (2) Investigate under which conditions the 
OK paradigm, exploited in its decentralized nature, can improve the performance of more conventional 
centralized approaches Preliminary results show the capability of the OK system in supporting the two afore-
mentioned patterns and, under ideal assumptions, a comparable performance in both cases 

Information 
sharing and 
decision-making 
in 
multidisciplinar
y crisis 
management 
teams 

Uitdewilligen, Sjir; Waller, 
Mary J. (2018): Journal of 
Organizational Behavior, 
39(6), 731–748 

Multidisciplinary crisis management teams consist of highly experienced professionals who combine their 
discipline-specific expertise in order to respond to critical situations characterized by high levels of 
uncertainty, complexity, and dynamism. Although the existing literatures on team information processing and 
decision-making are mature, research specifically investigating multidisciplinary teams facing crisis situations 
is limited; however, given increasingly turbulent external environments that produce complex crisis 
situations, increasing numbers of organizations are likely to call upon multidisciplinary teams to address such 
events. In this paper, we investigate information processing and decision-making behaviors in an exploratory 
study of 12 organizational multidisciplinary crisis management teams. We identify three types of information 
sharing and track the emergence of distinct communicative phases as well as differences between high- and 
low-performing teams in the occurrence of sequences of information sharing behaviors. We close by 
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discussing implications for research in this area and for managers of crisis management teams. 

Data Mining 
Meets the 
Needs of 
Disaster 
Information 
Management 

Zheng, Li; Shen, Chao; 
Tang, Liang; Zeng, 
Chunqiu; Li, Tao; Luis, 
Steve; Chen, Shu-Ching 
(2013): Ieee Transactions 
on Human-MacHine 
Systems, 43(5), 451–464 

Techniques to efficiently discover, collect, organize, search, and disseminate real-time disaster information 
have become national priorities for efficient crisis management and disaster recovery tasks. We have 
developed techniques to facilitate information sharing and collaboration between both private and public 
sector participants for major disaster recovery planning and management. We have designed and 
implemented two parallel systems: a web-based prototype of a Business Continuity Information Network 
system and an All-Hazard Disaster Situation Browser system that run on mobile devices. Data mining and 
information retrieval techniques help impacted communities better understand the current disaster situation 
and how the community is recovering. Specifically, information extraction integrates the input data from 
different sources; report summarization techniques generate brief reviews from a large collection of reports 
at different granularities; probabilistic models support dynamically generating query forms and information 
dashboard based on user feedback; and community generation and user recommendation techniques are 
adapted to help users identify potential contacts for report sharing and community organization. User studies 
with more than 200 participants from EOC personnel and companies demonstrate that our systems are very 
useful to gain insights about the disaster situation and for making decisions. 

6.5 High level of uncertainty 

The below listed solutions aim to “provide an efficient, flexible flow of information for a shared understanding”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

Building a Birds 
Eye View; 
Collaborative 
Work in 
Disaster 
Response 

Fischer, Joel E.; Reeves, 
Stuart; Rodden, Tom; 
Reece, Steven; Ramchurn, 
Sarvapali D.; Jones, David 
(2015): Chi 2015: 
Proceedings of the 33rd 

Command and control environments ranging from transport control rooms to disaster response have long 
been of interest to HCI and CSCW as rich sites of interactive technology use embedded in work practice. 
Drawing on our engagement with disaster response teams, including ethnography of their training work, we 
unpack the ways in which situational uncertainty is managed while a shared operational 'picture' is 
constituted through various practices around tabletop work. Our analysis reveals how this picture is 
collaboratively assembled as a socially shared object and displayed by drawing on digital and physical 
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Annual Chi Conference on 
Human Factors    in 
Computing Systems; 
4103–4112 

resources. Accordingly, we provide a range of principles implicated by our study that guide the design of 
systems augmenting and enriching disaster response work practices. In turn, we propose the Augmented Bird 
Table to illustrate how our principles can be implemented to support tabletop work. 

Information 
sharing and 
decision-making 
in 
multidisciplinar
y crisis 
management 
teams 

Uitdewilligen, Sjir; Waller, 
Mary J. (2018): Journal of 
Organizational Behavior, 
39(6), pp. 731-774 

Multidisciplinary crisis management teams consist of highly experienced professionals who combine their 
discipline-specific expertise in order to respond to critical situations characterized by high levels of 
uncertainty, complexity, and dynamism. Although the existing literatures on team information processing and 
decision-making are mature, research specifically investigating multidisciplinary teams facing crisis situations 
is limited; however, given increasingly turbulent external environments that produce complex crisis 
situations, increasing numbers of organizations are likely to call upon multidisciplinary teams to address such 
events. In this paper, we investigate information processing and decision-making behaviors in an exploratory 
study of 12 organizational multidisciplinary crisis management teams. We identify three types of information 
sharing and track the emergence of distinct communicative phases as well as differences between high- and 
low-performing teams in the occurrence of sequences of information sharing behaviors. We close by 
discussing implications for research in this area and for managers of crisis management teams. 
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7 Community involvement 
Table 16: Overview of community involvement solutions 
Generic High flow of 

effort in hostile 
environment 

Low frequency, 
high impact 

Multi-agency/ 
multi-leadership 
environment 

High level of uncertainty 

PSYCRIS  PEP TACTIC N/A N/A 
Information 
technology and 
emergency 
medical care 
during disasters 

    

Designing for 
networked 
community 
resilience 

    

Crisis 
management in 
hindsight 

    

Community 
resilience and the 
multiple levels of 
social changeo 

    

Crisis 
Communication 

    

Facilitators and 
Barriers for 
Effective 
Academic-
Community 
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Collaboration for 
Disaster 
Preparedness and 
Response 
A Google Earth 
Based Distributed 
Infrastructure to 
Support Natural 
Disaster 
Response 

    

Community-
based disaster 
communication 

    

Collaborative 
emergency 
management 

    

Crisis 
Management 
Knowledge from 
Social Media 

    

On line disaster 
response 
community 

    

A "community as 
resource" 
strategy for 
disaster response 

    

Situated 
crowdsourcing 
during disasters 

    

Social media     
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applications and 
emergency 
management 
Trust, but verify     
One Message, 
Many Voices 

    

Socializing in 
emergencies-A 
review of the use 
of social media in 
emergency 
situations 

    

Government to 
Citizens (G2C) 
communication 
and use of social 
media in the 
post-disaster 
reconstruction 
phase 

    

Enhancing 
community-based 
disaster 
preparedness 
with information 
technology 

    

7.1 Generic 

Name Provider  
(company, 

Short description 
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project, 
organization)  

PSYCRIS project 
(PSYcho-Social 
Support in 
CRISis 
Management) 

https://cordis.europa.eu/
project/rcn/109098_de.ht
ml  
 

(1) status quo analysis of psychological and medical support in crises in European countries 
(2) improvement of support strategies for victims and crisis managers 
(3) enhancement of psycho-medical preparedness for major incidents (contingency planning) 
(4) development of interventions to deal with stress and reduce stress related disorders of crisis 
management personnel and authorities 
(5) providing efficient self-help strategies to communities affected by crises and  
(6) investigation of long-term psychosocial, societal and cultural impact of crises. 
 

Information 
technology and 
emergency 
medical care 
during disasters 

Chan, T. C.; Killeen, J.; 
Griswold, W.; Lenert, L. 
(2004): Academic 
Emergency Medicine, 
11(11), 1229–1236 

Disaster response to mass-casualty incidents represents one of the greatest challenges to a community's 
emergency response system. Rescuers, field medical personnel, and regional emergency departments and 
hospitals must often provide care to large numbers of casualties in a setting of limited resources, 
inadequate communication, misinformation, damaged infrastructure, and great personal risk. Emergency 
care providers and incident managers attempt to procure and coordinate resources and personnel, often 
with inaccurate data regarding the true nature of the incident, needs, and ongoing response. In this chaotic 
environment, new technologies in communications, the Internet, computer miniaturization, and advanced 
"smart devices" have the potential to vastly improve the emergency medical response to such mass-casualty 
incident disasters. In particular, next-generation wireless Internet and geopositioning technologies may have 
the greatest impact on improving communications, information management, and overall disaster response 
and emergency medical care. These technologies have applications in terms of enhancing mass-casualty 
field care, provider safety, field incident command, resource management, informatics support, and regional 
emergency department and hospital care of disaster victims. 

Designing for 
networked 
community 
resilience 

Comes, Tina (2016): 
Humanitarian 
Technology: Science, 
Systems and Global 
Impact 2016,    
Humtech2016, 159, 6–11 

Communities have been described to be at the heart of the preparedness for and the response to disasters. 
The increasing connectedness has made communities more vulnerable for their dependence on a complex 
network of critical infrastructures. At the same time, this very connectedness has the potential to enable 
communities to self-organise, engage, and connect with other communities to improve their resilience. 
While the pathway to more resilience is promising and has many advocates, the response to crises and 
disasters, time and again reveals the challenges related to (i) ad-hoc switching from preparedness to 
response; (ii) ad-hoc connecting professional responders, communities, volunteers, and local authorities; 
and (iii) designing systems and tools that are tailored such that the feedback from local communities can be 

https://cordis.europa.eu/project/rcn/109098_de.html
https://cordis.europa.eu/project/rcn/109098_de.html
https://cordis.europa.eu/project/rcn/109098_de.html
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taken into account for coordination and planning. Therefore, a paradigm shift is needed in designing crisis 
and disaster management information systems linking ad-hoc response to longer-term planning, in which 
networks of communities are at the core of the process. This paper sets out to provide a critical review on 
community-resilience literature. From there, it develops a research design principles for information 
systems to improve community resilience. (C) 2016 The Authors. Published by Elsevier Ltd. 

Crisis 
management in 
hindsight 

Comfort, Louise K. (2007): 
Public Administration 
Review, 67, 189–197 

This article argues that cognition is central to Performance in emergency management. Cognition is defined 
as the capacity to recognize the degree of emerging risk to which a community is exposed and to act on that 
information. Using the case of Hurricane Katrina to illustrate the collapse of the standard model of 
emergency management without a clear focus on the role of cognition, the author reframes the concept of 
intergovernmental crisis management as a complex, adaptive system. That is, the system needs to adjust 
and adapt its performance to fit the demands of an ever-changing physical, engineered, and social 
environment. The terms of cognition, communication, coordination, and control are redefined in ways that 
fit the reality of practice in extreme events. A reframed intergovernmental crisis management system may 
be conceived as a dynamic interorganizational system that is characterized by four primary decision points: 
(1) detection of risk, (2) recognition and interpretation of risk for the immediate context, (3) communication 
of risk to multiple organizations in a wider region, and (4) self-organization and mobilization of a collective, 
community response system to reduce risk and respond to danger. 

Community 
resilience and 
the multiple 
levels of social 
changeo 

Daellenbach, Kate; 
Dalgliesh-Waugh, Ciahn; 
Smith, Karen A. (2016): 
Journal of Social 
Marketing, 6(3), 240–257 

Purpose - This study aims to better understand the micro-meso-macro perspective in social marketing, 
through the examination of a transformative, primarily meso-level initiative aimed at developing more 
resilient communities in the face of disaster. Design/methodology/approach - Research was oriented around 
two cases of community resilience planning. Relevant documents were reviewed, and a series of semi-
structured interviews with the manager and advisors in an emergency management office were conducted, 
followed by in-depth interviews with 15 individual community participants. Findings - The findings suggest a 
multilevel (micro-meso-macro) model of social change, incorporating fluid and interactive movement 
between the levels. In the context examined, community leaders were initially motivated to be involved due 
to their role, sense of altruism and curiosity. Their motivation to continue was encouraged, as 
misconceptions around emergency response were addressed and the value of community connections was 
highlighted. As planning progressed, greater involvement and empowerment resulted. Research 
limitations/implications - This study is limited in its focus on two communities, and the context of 
emergency preparation and response. However, it contributes insights into a leading initiative designed to 
help build community resilience and insights into a micro-meso-macro perspective of social change. 
Practical implications - The study also suggests that social marketers, when implementing a meso-level 
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initiative, will benefit from considering multiple levels, seeking the involvement and cooperation of meso-
level leaders which will help facilitate downstream change. Originality/value - Contributing to the discussion 
of the micro-meso-macro levels of social marketing, this research examines disaster preparation and 
response - a context not frequently examined in social marketing. Findings suggest that interactive, multi-
level thinking, especially considering the individual implementers of meso-level change as a "target market", 
will benefit social well-being initiatives. 

Crisis 
Communication 

De-liang, Huang; Xing-
sheng, Wang (2010): 
Proceedings of 2010 
International Conference 
on Public Administration    
(6th), Vol I, 745–752 

In recent years, as China's social modernization and market-oriented continuing improving, the problems of 
widening wealth gap and increasing social differentiation become more and more serious. What's more, the 
likelihood of the irrational action conflict of the individual and even the collective is increasing, the risk of 
the whole community becomes increasingly realistic, and the trend is escalating. How to effectively deal 
with these crises is a pressing practical problem to the government. It is very important for the information 
exchange and communication between the governments and the public in the crisis management process, 
for this kind of exchange and communication can promote the stability of society, enhance the credibility of 
the government, and eliminate the throes as the information asymmetry and rumors spread. In actual 
operation, this communication is available through media coverage, So, to public crises, it's essential to 
stabilize a temporary disorder of the social system that the government and the media establish a good 
communication mechanism of mutual trust, fully use the information, dissemination superiority of media, 
guide the media to fair, timely, comprehensive reports and obtain public support and feedback for the 
government measures. 

Facilitators and 
Barriers for 
Effective 
Academic-
Community 
Collaboration 
for Disaster 
Preparedness 
and Response 

Dunlop, Anne L.; Logue, 
Kristi M.; Vaidyanathan, 
Lekshmi; Isakov, 
Alexander P. (2016): 
Journal of Public Health 
Management and 
Practice, 22(3), E20-E28 

Context: For academic institutions to meaningfully contribute to community-disaster preparedness and 
response, they must effectively collaborate with governmental public health and emergency management 
agencies. Objective: To explore the opinions of leaders of public health and emergency management 
agencies and academic institutions regarding the facilitators for and barriers to effective collaboration for 
disaster preparedness and response. Design, Setting, and Participants: We convened focus groups of leaders 
of state and local public health and emergency management agencies and academic institutions in 
conjunction with the 2010 Public Health Preparedness Summit and the 2010 Southeastern Center for 
Emerging Biological Threats Meeting. We employed a semistructured interview guide to elicit information 
about resources leveraged for community preparedness and response and perceived facilitators and 
barriers to engagement and on-going collaboration. Focus groups were transcribed verbatim. We performed 
thematic analysis of the transcripts employing a data-coding scheme based on emergent themes. Results: 
Academic institutions engaged with public health and emergency management agencies in the provision of 
an array of resources for community-disaster preparedness and response, ranging from technical expertise 
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to the conduct of training activities, workforce surge capacity, and facility sharing. Recognized barriers to 
engagement included unfamiliarity of organizational personnel, concerns about ownership of outputs 
resulting from the collaboration, and differences in organizational culture and modus operandi. On-going 
relationships through shared training of students and staff and participation in community-level partner 
meetings facilitated collaboration in disaster response as does having a recognizable point of contact that 
can comprehensively represent academic institutional resources. Legal issues were identified as both 
facilitators (eg, contracts) and barriers (eg, liability concerns) to engagement. Conclusions: There are both 
recognized facilitators and barriers to effective and sustainable academic-community collaboration for 
disaster preparedness and response from the perspectives of leaders of public health and emergency 
management agencies and academic institutions. 

A Google Earth 
Based 
Distributed 
Infrastructure 
to Support 
Natural Disaster 
Response 

Guim, F.; Ozalp, E.; 
Rodero, I.; Madry, Scott 
Rast (2009): Proceedings 
of the 4th International 
Conference on Recent    
Advances in Space 
Technologies, 83- 

Forecasting and monitoring earth phenomenon is fundamental to reducing natural disasters hazards. 
However, how to react after a given disaster occurs is also a key issue that can improve response times and 
save lives. GISCorps is a program of the Urban and Regional Information Systems Association (URISA) that 
coordinates short-term, volunteer-based GIS services to underprivileged communities. In case of a natural 
disaster, the GISCorps members volunteer their time to characterize the prior and current status of the 
affected area (for example doing damage assessment) by the observation of satellites images and ancillary 
data using Google Earth. This information is crucial since it can help local services carry out better decisions 
and for scheduling response strategies. This methodology has the main advantage of being simple, easy to 
schedule and based in uniform and standard formats. However its main drawback is that it lacks scalability 
and relies only in the level of expertise of the member and his/her knowledge and tools. Current High 
Performance Computing and Information Retrieval Techniques can provide to this community powerful 
features that can speed up and improve their procedures. Furthermore, they can provide value added 
mechanisms to automatically collect and process data concerning the disaster. This new knowledge can be 
used by the GIS expert to better identify areas or can be automatically forwarded to the local services. In 
this paper we propose a Grid based new service architecture oriented to improved the GISCorps procedures 
and improve risk reduction in natural disasters. The main aim of this paper is to present a use case of how 
the forthcoming technologies can be used in natural disaster scenarios to improve response time and 
provide better information for the decision making process. 

Community-
based disaster 
communication 

Gultom, Dwie Irmawaty 
(2016):  Disaster 
Prevention and 
Management, 25(4), 478–

Purpose - Trust in disaster communication is significant because a lack of trust will prevent the 
transformation of information into usable knowledge for an effective disaster response. Therefore, the 
purpose of this paper is to investigate how the culture and network ties of an affected community can 
encourage trust and participation in disaster communication. Design/methodology/approach - A qualitative 
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491 case study of Jalin Merapi (JM) was conducted by interviewing 33 research participants in the Mt Merapi 
surroundings. Findings - The findings indicate that culture-embedded disaster communication plays 
important roles in increasing the effectiveness of disaster information and encouraging trust in the 
authenticity of locally based disaster information at the individual level. The findings also identify that strong 
ties and weak ties play different roles in disaster communication. The strong ties are more effective in 
facilitating information diffusion and encourage trust and community participation within the affected 
community. Furthermore, the weak ties are more effective in disseminating information to wider audiences, 
and have an indirect influence in encouraging trust by extending the offline social network owned by the 
affected community. Originality/value - Most literature on disaster communication focusses on the 
construction of disaster messages to encourage effective disaster response. Less attention has been paid to 
the information receivers regarding how disaster information is considered to be trustworthy by the 
affected community and how it can increase collective participation in community-based disaster 
communication. 

Collaborative 
emergency 
management 

Kapucu, Naim (2008): 
Disasters, 32(2), 239–262 

Community coordination requires communication and planning of precautions to take when faced with a 
severe threat of disaster. The unique case of the four Florida hurricanes of 2004-Charley, Frances, Ivan, and 
Jeanne-is used here to assess community responses to repeated threats of hurricanes. The paper examines 
how effectiveness in coordinating community disaster response efforts affects future public preparedness. 
The findings suggest that pre-season planning, open communication between emergency managers and 
elected officials, and the use of technology all had a significant impact on community responses. The 
repeated threat scenario indicates that emergency managers must work vigilantly to keep residents 
informed of the seriousness of a situation. The study describes how emergency managers in Florida 
countered public complacency during four hurricanes in six weeks. The strategies identified as useful by 
public managers in the context of hurricanes are applicable to other natural and man-made disasters. 

Crisis 
Management 
Knowledge 
from Social 
Media 

Kreiner, Karl; Immonen, 
Aapo; Suominen, Hanna 
(2013): Proceedings of 
the 18th Australasian 
Document Computing 
Symposium (Adcs    2013), 
105–108 

More and more crisis managers, crisis communicators and laypeople use Twitter and other social media to 
provide or seek crisis information. In this paper, we focus on retrospective conversion of human-safety 
related data to crisis management knowledge. First, we study how Twitter data can be classified into the 
seven categories of the United Nations Development Program Security Model (i.e., Food, Health, Politics, 
Economic, Personal, Community, and Environment). We conclude that these topic categories are applicable, 
and supplementing them with classification of individual authors into more generic sources of data (i.e., 
Official authorities, Media, and Laypeople) allows curating data and assessing crisis maturity. Second, we 
introduce automated classifiers, based on supervised learning and decision rules, for both tasks and 
evaluate their correctness. This evaluation uses two datasets collected during the crises of Queensland 
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floods and NZ Earthquake in 2011. The topic classifier performs well in the major categories (i.e., 120-190 
training instances) of Economic (F = 0.76) and Community (F = 0.67) while in the minor categories (i.e., 0-60 
training instances) the results are more modest (F <= 0.41). The source classifier shows excellent results (F 
>= 0.83) in all categories. 

On line disaster 
response 
community 

Laituri, Melinda; Kodrich, 
Kris (2008): Sensors, 8(5), 
3037–3055 

The Indian Ocean tsunami (2004) and Hurricane Katrina (2005) reveal the coming of age of the on-line 
disaster response community. Due to the integration of key geospatial technologies (remote sensing - RS, 
geographic information systems - GIS, global positioning systems - GPS) and the Internet, on-line disaster 
response communities have grown. They include the traditional aspects of disaster preparedness, response, 
recovery, mitigation, and policy as facilitated by governmental agencies and relief response organizations. 
However, the contribution from the public via the Internet has changed significantly. The on-line disaster 
response community includes several key characteristics: the ability to donate money quickly and efficiently 
due to improved Internet security and reliable donation sites; a computer-savvy segment of the public that 
creates blogs, uploads pictures, and disseminates information - oftentimes faster than government 
agencies, and message boards to create interactive information exchange in seeking family members and 
identifying shelters. A critical and novel occurrence is the development of "people as sensors" - networks of 
government, NGOs, private companies, and the public - to build rapid response databases of the disaster 
area for various aspects of disaster relief and response using geospatial technologies. This paper examines 
these networks, their products, and their future potential. 

A "community 
as resource" 
strategy for 
disaster 
response 

Lichterman, J. D. (2000): 
Public Health Reports, 
115(2-3), 262–265 

Natural and technological disasters present significant threats to the public's health. The emergency 
response capabilities of government and private relief organizations are limited. With a strategy in which 
residents of urban areas are trained in search and rescue, first aid, fire suppression, care and shelter, 
emergency communications, and disaster mental health, the community becomes a " resource'' rather than 
a "victim.". 

Situated 
crowdsourcing 
during disasters 

Ludwig, Thomas; 
Kotthaus, Christoph; 
Reuter, Christian; van 
Dongen, Soren; Pipek, 
Volkmar (2017): 
International Journal of 
Human-Computer 
Studies, 102, 103–121 

Although emergency services have already recognized the importance of citizen-initiated activities during 
disasters, still questions with regard to the coordination of spontaneous volunteers and their activities arise. 
Within our article, we will present a technological approach based on public displays which aims to foster 
situated crowdsourcing between affected citizens, spontaneous volunteers as well as official emergency 
services. We will address the research question: How can the situated tasks performed by spontaneous 
volunteers be supported by the use of public displays during disasters? First we will present the current 
state of the art with regard to the coordination practices of spontaneous volunteers and emergency services 
within disaster situations as well as related problems, potentials and specifics of situated crowdsourcing and 
public displays. To gain insight into actual coordination practices, we conducted an empirical study with 18 
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different stakeholders involved in disaster management. Based on the literature review and our empirical 
study, we have derived a technical concept that supports the task and activity management of spontaneous 
volunteers as well as the coordination both of the demands of affected people and the offers from 
spontaneous volunteers. We have implemented our concept as the public display application 'City-Share', 
which provides a robust communication infrastructure and encompasses situated crowdsourcing 
mechanisms for managing offers and demands of activities on the -ground. Based on its evaluation with 
several users, we will discuss our findings with regard to the assignment of tasks on-the-ground and situated 
crowdsourcing during emergencies. We outline that City-Share can improve a community's disaster 
resilience, especially when focusing on the kind of collaborative resilience emerging between official 
stakeholders and spontaneous volunteers or affected citizens at a local level. (C) 2017 Elsevier Ltd. All rights 
reserved. 

Social media 
applications 
and emergency 
management 

Luna, Sergio; Pennock, 
Michael J. (2018): 
International Journal of 
Disaster Risk Reduction, 
28, 565–577 

Social media applications have proven to be a dependable communication channel even when traditional 
methods fail. Their application to emergency management offers new benefits to the domain. For instance, 
analysis of information as the event unfolds may increase situational awareness, news and alerts may reach 
larger audiences in less time and decision makers may monitor public activities as well as coordinate with 
stakeholders. With such benefits, it seems the adoption of social media applications to emergency 
management should be automatic. However, their implementation introduces risks as well. To better 
understand the benefits and challenges, a review and analysis of the literature regarding the application of 
social media to emergency management was conducted. Identified research gaps were mapped into social 
and technological challenges. These challenges were then analyzed to set research directions for 
practitioners and researchers. 

Trust, but verify Mehta, Amisha M.; Bruns, 
Axel; Newton, Judith 
(2017): Disasters, 41(3), 
549–565 

A lack of trust in the information exchanged via social media may significantly hinder decisionmaking by 
community members and emergency services during disasters. The need for timely information at such 
times, though, challenges traditional ways of establishing trust. This paper, building on a multi-year research 
project that combined social media data analysis and participant observation within an emergency 
management organisation and in-depth engagement with stakeholders across the sector, pinpoints and 
examines assumptions governing trust and trusting relationships in social media disaster management. It 
assesses three models for using social media in disaster managementinformation gathering, quasi-
journalistic verification, and crowdsourcingin relation to the guardianship of trust to highlight the 
verification process for content and source and to identify the role of power and responsibilities. The 
conclusions contain important implications for emergency management organisations seeking to enhance 
their mechanisms for incorporating user-generated information from social media sources in their disaster 
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response efforts. 
One Message, 
Many Voices 

O'Neill, H. Katherine; 
McCann, Ellie M.; 
McLean, Andrew J.; 
Crawford, Jacqueline J.; 
Ellingson, Mark S.; 
Engquist, Jenna; 
Croymans, Sara (2014): 
4th International 
Conference on Building 
Resilience, Incorporating 
the 3rd Annual 
Conference of the 
Android Disaster 
Resilience Network, 18, 
400–407 

When a record-setting flood threatened a Midwestern U.S. metropolitan area in 2009, citizen involvement 
in emergency mitigation averted disaster. In the wake of this event, government and non-government 
disaster response agencies joined forces to enhance community capacity for resilience to future flood 
threats. A simple, clear, and consistent message based on resilience theory was spread through multiple 
communication channels by partner agencies. Preliminary data support endorsement of the message and 
applicability of the recommended resilience strategies across the disaster cycle. The authors describe 
development of the message and keys to success of inter-disciplinary partnerships in resilience 
communication. (C) 2014 The Authors. Published by Elsevier By. This is n open access article under the CC 
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.00. Selection and/or peer-reviewed 
under responsibility of the Centre for Disasler Resilience, School If the Built Environment, University of 
Salford. 

Socializing in 
emergencies-A 
review of the 
use of social 
media in 
emergency 
situations 

Simon, Tomer; Goldberg, 
Avishay; Adini, Bruria 
(2015): International 
Journal of Information 
Management, 35(5), 400–
408 

Social media tools are integrated in most parts of our daily lives, as citizens, netizens, researchers or 
emergency responders. Lessons learnt from disasters and emergencies that occurred globally in the last few 
years have shown that social media tools may serve as an integral and significant component of crisis 
response. Communication is one of the fundamental tools of emergency management. It becomes crucial 
when there are dozens of agencies and organizations responding to a disaster. Regardless of the type of 
emergency, whether a terrorist attack, a hurricane or an earthquake, communication lines may be 
overloaded and cellular networks overwhelmed as too many people attempt to use them to access 
information. Social scientists have presented that post-disaster active public participation was largely 
altruistic, including activities such as search and rescue, first aid treatment, victim evacuation, and online 
help. Social media provides opportunities for engaging citizens in the emergency management by both 
disseminating information to the public and accessing information from them. During emergency events, 
individuals are exposed to large quantities of information without being aware of their validity or risk of 
misinformation, but users are usually swift to correct them, thus making the social media "self-regulating". 
(C) 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/). 

Government to Tagliacozzo, Serena; Post-disaster reconstruction (PDR) poses specific and complex challenges that government agencies have to 
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Citizens (G2C) 
communication 
and use of 
social media in 
the post-
disaster 
reconstruction 
phase 

Magni, Michele (2018): 
Environmental Hazards-
Human and Policy 
Dimensions, 17(1), 400–
409 

deal with. Existing crisis management and communication models as well as literature on social media 
adoption by public organisations tend to focus on the critical stage, neglecting the issues that arise when the 
social, physical and cultural environments affected by a disaster have to be rebuilt. Conversely, this paper 
presents some preliminary findings on the Government to Citizen (G2C) communications and social media 
usage in PDR settings. The PDR process that followed the earthquakes in Emilia-Romagna (Northern Italy) in 
2012 was used as a case study. Data derived from field notes and multiple-choice questionnaires revealed 
that government agencies provided information mainly about housing and infrastructure and financing and 
that they addressed this information to all citizens, although information was sometimes targeted 
specifically to business people, homeowners and members of community-based groups. Government 
officers gave preference to face-to-face contacts, Web portals and printed material. Social media were used 
predominantly as additional means of communication of PDR-related information, thus underrating their 
potential for community engagement and G2C bidirectional communication. In the discussions, findings are 
integrated into and validated against literature and communication theories. 

Enhancing 
community-
based disaster 
preparedness 
with 
information 
technology 

Troy, Douglas A.; Carson, 
Anne; Vanderbeek, Jean; 
Hutton, Anne (2008): 
Disasters, 32(1), 400–410 

A critical component of community-based disaster preparedness (CBDP) is a local resource database of 
suppliers providing physical, information and human resources for use in disaster response. Maintenance of 
such a database can become a collaborative responsibility among community-based non-governmental 
organisations (NGOs) and public and private community organisations. In addition to mobilising resources, 
this process raises awareness within the community and aids in assessing local knowledge and resources. 
This paper presents the results of a pilot study on implementing a community-based resource database 
through collaboration with local American Red Cross chapters and public and private community 
organisations. The design of the resource database is described. The resource database is accessible via the 
internet and offline using laptops and handheld Personal Digital Assistants. The study concludes that CBDP is 
strengthened through a combination of appropriate information technology and collaborative relationships 
between NGOs and community-based organisations. 

7.2 High flow of effort in hostile environment 

The CCC is to “develop public self-protection to minimize responders exposures”. 
 
Name Provider  

(company, 
Short description 
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project, 
organization)  

PEP project 
(Public 
Empowerment 
Policies for 
Crisis 
Management) 

http://www.crisiscommu
nication.fi/pep  
 

best practices in a community approach to crisis resilience, and gives directions for future research and 
implementation, including the use of social media and mobile services 

7.3 Low frequency, high impact 

The CCC is to “prepare population for the worst scenario before it happens”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

TACTIC project 
(Tools, methods 
And training for 
CommuniTIes 
and Society to 
better prepare 
for a Crisis) 

https://cordis.europa.eu/
result/rcn/191428_en.ht
ml  

The overall aim of the TACTIC project is to increase preparedness to large-scale and cross-border disasters 
amongst communities and societies in Europe. To achieve this, TACTIC will consider studies on risk 
perception and preparedness (including good practices and preparedness programmes) in order to develop 
a participatory community preparedness audit enabling communities to assess, impacts in a multi-hazard 
context, their motivations and capacities to prepare for large-scale and/or cross-border disasters. This forms 
the basis for developing context-sensitive education and training strategies and practices that are 
embedded in an overarching long-term learning framework (including evaluation procedures) for increasing 
the overall prepares of communities and societies across Europe. 

7.4 Multi-agency/ multi-leadership environment 

Name Provider  
(company, 
project, 

Short description 

http://www.crisiscommunication.fi/pep
http://www.crisiscommunication.fi/pep
https://cordis.europa.eu/result/rcn/191428_en.html
https://cordis.europa.eu/result/rcn/191428_en.html
https://cordis.europa.eu/result/rcn/191428_en.html
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organization)  
N/A   

7.5 High level of uncertainty 

The CCC are “cultural changes in risk tolerance and resilience”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

N/A   
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8 Technology 
Criteria for the selection of technology, tools, applications & platforms:  
The technologies described below have been selected according to one or more of the following criteria: 

• Level of maturity 7, 8 or 9 according to TRL classification (https://en.wikipedia.org/wiki/Technology_readiness_level ) 
• Level of maturity covering the “create” or “optimisation” description according to Innoradar classification for innovations & tools 

(https://www.innoradar.eu/  ) 
• Widely known and used Commercial tools & applications  
• Non-Commercial Platforms & tools that are being used for operational purposes 

General description of technologies that are considered mature and are used in integrated information systems and platforms and relate to FIRE-IN 
aspects 

Wearable Technology  
Wearable technology has been on the rise over the past few years, partly as personal gadgets but also in the form of tech that can be used in other 
environments. Wearable tech could be very useful for emergency response too, helping to collect information or make a response more organized. 

Remote Monitoring with Sensors 
Sensors could help with monitoring of emergency situations and the collection of information and also can be worn to help responders collect data and set priorities. Used 
for collecting data, sensor networks can offer the opportunity to perform real-time analysis and risk management.  

Drones/ UAVs 
They have been used in a variety of emergency response situations, particularly when it would be difficult or dangerous for a vehicle or people to enter an area without first 
assessing the situation further. Drones allow for the collection of information quickly and easily, and it’s possible to have several more of them available compared to 
helicopters. Using drones improves safety, saves time and saves money too, as well as making it easier to access tight spaces where other methods would be unable to 
reach. Drones are developing to become even more useful to emergency response teams, with benefits such as GPS technology and even being fully waterproof.  

Robots 
Robots or remotely controlled machinery are available to perform some of the tasks of emergency responders. For example the use of robots to perform air sampling in 
hazardous conditions. The data collected via a group of interconnected machines that will send data to the control center can help very much in a rapid assessment and 
zoning of the emergency area. 

https://en.wikipedia.org/wiki/Technology_readiness_level
https://www.innoradar.eu/
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Mobile Communication for Disaster Response 
Mobile apps are one of the useful tools that help to inform many people of what’s happening, how they should respond, and how emergency response teams are helping. 

Use of the Cloud 
The use of cloud technology is another huge trend that is still growing. It is used by businesses in all industries, as well as for personal use. Cloud storage and cloud-based 
applications can offer various benefits to emergency response teams and for emergency management too. Cloud solutions can make it easier to collect and share data, as 
well as make communication and collaboration easier. Secure cloud solutions can mean that vital systems can continue to run, even when there is damaged or limited 
infrastructure because tools and data are stored away from the disaster zone. The cloud can help with the dissemination of information and sharing of logistics 

Big Data 
Big data is  providing an increasing understanding of a huge variety of matters in different industries and areas of life. In emergency response and management, the data 
that is collected during emergencies and disasters can be analyzed and provide research opportunities. By reviewing the data collected, it’s possible to learn from past 
events so that better responses can be provided in the future 

Emergency Management Software 
Software that has been designed especially for the world of emergency response is particularly helpful in providing for the needs that are unique to the sector. Some of the 
challenges in EM software now and in the future include being able to coordinate cross-border emergencies, whether between different regions, agencies or even 
countries.  

Mapping and Geographic Information Systems 
Getting the right location is always an essential part of emergency response. Response teams also need to be able to understand the terrain and infrastructure they’re 
dealing with and assess the environment. The use of various mapping and geographic tech tools can make this achievable. A geographic information system (GIS) is one of 
the most useful tools an emergency response department can have to manage emergencies. Using maps, mobile apps and data, response teams can manage and prepare 
for emergencies while taking geography into account. Visualization and information processing are made easier using these tools for better emergency response. 

Geographic information systems (GISs) have the ability to integrate heterogeneous information about a physical location, which can lead to better-informed decisions and a 
more effective and timely response in emergency situations. It is now possible to integrate information from many disparate GIS databases to develop rich analytical 
information on almost any topic associated with physical locations. 

Autonomous Vehicles 
Autonomous vehicles could help in a range of situations, including in disasters when evacuation is necessary. An autonomous response system of ambulances could provide 
a faster response to emergencies, which would be of particular use in very time-sensitive situations, such as when someone is suffering a heart attack or stroke. As well as 
having paramedics and EMTs on board, the vehicles could offer remote access to a physician. 

Virtual Reality 
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Virtual reality can offer remote assistance to emergency response teams, as well as use visualization techniques to make instructions clearer. Virtual reality could combine 
computer systems in emergency response vehicles and wearable technology, so that response teams are able to work closely with each other on the scene and in remote 
locations too. In addition to virtual reality, it’s possible that augmented reality could be used in different ways too. It could help to direct fire fighters, for example, to help 
them make their responses more targeted. 

Technology for Working Animals 
Emergency response services have traditionally worked with a range of animals, from dogs to horses. Dogs, in particular, fulfill a variety of roles, including search and 
rescue. Technology could help to enhance the assistance they provide in the future, through the use of wearable technology for dogs, as well as humans. Smart harnesses 
or backpacks for working dogs could be equipped with sensors, cameras, microphones and gas monitors which could be used to give commands to dogs remotely. 

Coordinating with Social Media 
Social media has become a prominent channel for communicating with the public during disasters, but it could also help with emergency management. Tools like 
Facebook’s Safety Check feature have the potential to cause mistakes or even put people in danger, but they could also be used to help make emergency response more 
organized. There is some worry that Facebook’s alerts could cause confusion or lead to incorrect information, but the system has the potential to be useful to emergency 
responders if used correctly. If Facebook coordinates with local governments and other partners, as it does for Amber alerts, they can help to spread more accurate 
information and make it easier for first responders to identify the areas where their services are needed most. 

Technologically-advanced Clothing and Equipment 
Emergency responders often need to wear protective clothing and use various equipment to perform their jobs safely. Technological advances in these areas can help to 
keep them safer and even allow them to perform tasks they might not have been able to do before. 

Remote sensing (airborne, LIDAR, satellites,  Automatic satellite image analysis) 
Interferometric synthetic aperture radar (InSAR) is a rapidly evolving remote sensing technology that directly measures the phase change between two phase 
measurements of the same ground pixel of the Earth’s surface.  

Copernicus is the European Union's Earth Observation Programme, looking at our planet and its environment for the ultimate benefit of all European citizens. It offers 
information services based on satellite Earth Observation and in situ (non-space) data. 

Vast amounts of global data from satellites and from ground-based, airborne and seaborne measurement systems are being used to provide information to help service 
providers, public authorities and other international organisations improve the quality of life for the citizens of Europe. The information services provided are freely and 
openly accessible to its users. 

 
An overview of the technologies identifies as potential CCC solutions for FIRE-IN is detailed in the table below: 
 



 

141 
 

Table 17: Overview of technology solutions 
Generic High flow of effort in hostile 

environment 
Low frequency, high impact Multi-agency/ multi-

leadership environment 
High level of uncertainty 

DARENet NERVA, COLOSSUS, ATRAX, 
RHYNO 

INDIGO SECUREVI RFSAT solutions 

ENCIRCLE  Sentinel CBRNet PREDICT iDefender 
DRIVER+ RESCUER  EPISECC FUME project (Forest fires 

under climate, social and 
economic changes in Europe, 
the Mediterranean and other 
fire-affected areas of the 
world) 

 SGL FOR USAR   Crisis Simulation Engineering 
(CRISE) 

 BehavePlus: A Wildland Fire 
Modeling System 

 AF3   COBACORE Project FARSITE: 2-Dimensional Fire 
Growth Simulator 

 SMART@FIRE   Emergency Services 
Scheduler 
 

FireFamilyPlus: Fire 
Weather/Climate/Danger 
Analysis 

 MOBNET   Floodtools  FLAMMAP: Fire Behavior 
within a Map Grid 

 TRADR  WebEOC® Professional  ArcFuels: An ArcMap 
Toolbar 

 AIRBEAM  EFAS- European Flood 
Awareness System  

 WFIS: Wildland Fire 
Information system 

 PHAROS   AQUAMAPS  EFFIS 
 RESCUECELL   Ergo-EQ  Firetactics 
 FERMIS   CAPRA (Probabilistic Risk 

Assessment) Platform  
G-FMIS-Fire Management 
Information System 
 

 STAYCOOL   RiskScape model framework Tiger propagation models 

http://esi911.com/esi/index.php?option=com_content&task=view&id=14&Itemid=30
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 INACHUS  EQvis – Platform Campbell Prediction System 

(CPS) - Wildfire Management 
Tool (WMT)    

 Snappii Mobile Apps  Google crisis response tools EFEHR web-platform  
 FireServiceRota  Delft-FEWS  

Flood forecasting system 
Hazus 
 

 RedAlert NMX  GEM – OpenQuake USGS Software & tools  
  Fire Package  Risk Data Hub of DRMKC  PAGER  
 Fire Station  NATHAZ TOOLKIT EMSC 
 Vantage  Crisis Simulation Engineering 

(CRISE) 
 

 FireHouse Manage  JIXEL  
 IntelliView  CECIS - Common Emergency 

Communication and 
Information System 

 

  NowForce Solution  Twitcident  
 BeeON Fire RMS  VirtualOSOCC  
 FireWatch  GEO-PICTURES tools / 

product ASIGN (Adaptive 
System for Image 
Communication in Global 
Networks)   

 

  GeoSafe  ETC Globalepic platform, 
Pulse software 

 

 “Cobra” tool  deNIS IIplus  
 Rad-ems  MobiKAT   
 AngelTrack  ELDIS III     
 American Red Cross Apps  secure.CAD/Computer Aided 

Dispatch 
 

 FEMA App  CRISMA  toolbox   
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 REMM platform & tools  ORCHESTRA   
 GFZ  ARM-OM100/MDG portfolio  
 Indoor Positioning System  3tc Software/ Guardian 

Command System 
 

 Dräger PSS® Merlin® System 
Control Boards 

 CLIO manager  

   Command Support System  
   Erdas Apollo  
   DWD weather information   
   JRC Database on natural 

disasters 
 

 

8.1 Generic 

Name Provider  
(company, 
project, 
organization)  

Short description 

DARENet 
project 

http://darenetproject.eu/ Annual roadmaps highlighting promising innovation opportunities to cope with the main environmental and 
societal challenges of the Danube region 

ENCIRCLE 
(European 
CBRN 
Innovation for 
the Market 
Cluster) 

http://encircle-cbrn.eu/ CBRN Innovation 
Dynamic Catalogue provides a platform for industry and technological providers to showcase European 
CBRN capability as well as provide a knowledge source for practitioners and policy makers: 
https://www.encircle.eu/login  

DRIVER+: pan-
European Test-
Bed for Crisis 

https://www.driver-
project.eu/driver-project/ 

pan-European Test-Bed for Crisis Management capability development; portfolio of solutions 

http://darenetproject.eu/


 

144 
 

Management 
capability 
development 

8.2 High flow of effort in hostile environment 

The CCC is to “use technology to assess risks and minimize responder’s engagement”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

NERVA, 
COLOSSUS, 
ATRAX, RHYNO 

NEXTER Robotics Nexter Robotics offers a wide range of air-land robots aimed primarily at the Defense and Security domains. 
Variations are also proposed to Education and Research. 
The operational products are characterized by their robustness, simplicity of use and versatility. Beyond 
their native day and night observation capabilities, they can receive numerous "kits" intended to extend 
accessible missions: NRBC reconnaissance, anti-IED (improvised explosive devices), Civil Security, 
maintenance of the order, autonomous monitoring of sites, etc. 
In addition to its product, Nexter Robotics has all the means to adapt its equipment to specific missions and 
to meet specific specifications. 
URL: http://www.nexter-group.fr/en/subsidiaries/nexter-robotics 

Sentinel TECDRON SENTINEL can perform various tasks: 
Fire-fighting, casualty evacuation, heavy load transportation, taking measurements (video shooting, 
thermography, gas, ...) etc. 
 
It can be used as technical assistance and fire-fighting robot. It protects men: 
• Remotely attacks fire 
• Creates a protective water shield 
It supports with logistics: 
• Carries up to 800kg of equipment 
• Pulls 200m of fire-hose with water in 

http://www.nexter-group.fr/en/subsidiaries/nexter-robotics
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• Evacuates the wounded 
• Pushes a vehicle 
Scouts: 
• Analyses the environment 
• Assesses the risks 
 
Contact: 
Lauriane DELARUE 
4A rue Thales, 17440 Aytré, France 
Tel : +33 (0)5 46 30 89 52   
Mob :  +33 (0)6 79 04 84 99 
 
URL : 
www.tecdron.com 
www.firefightersrobot.com 

RESCUER ROBOTNIK ROBOTNIK proposes a new paradigm of Robot Civil Protection which replaces the current highly specialized 
robots on deactivation or rescue and that are restricted to a small number of tasks. 
RESCUER is designed for multiple purposes among which are: rescue missions in industrial incidents, 
assignment IEDD or EOD missions. 
Contact: 
+34 96 147 54 00  
info@robotnik.es 
URL: https://www.robotnik.eu/services-robotic/research-development/project-rescuer/  

SGL FOR USAR 
(Second 
Generation 
Locator for 
Urban Search 
and Rescue 
Operations) 

https://cordis.europa.eu/
project/rcn/88100_en.ht
ml  

Advance the state-of-the-art in technology for early location of entrapped victims in collapsed buildings 
structured around the development of man-portable devices and network of sensors as resource multipliers 
and search accelerators that are managed by a field deployable command and control center. 

AF3 (Advanced 
Forest Fire 

http://af3project.eu/ implementation of the novel AAFF (Advanced Aerial Fire Fighting) system to accurately and safely disperse 
extinguishing materials from high altitude by aircrafts and helicopters 

http://www.tecdron.com/
http://www.firefightersrobot.com/
mailto:info@robotnik.es
https://www.robotnik.eu/services-robotic/research-development/project-rescuer/
https://cordis.europa.eu/project/rcn/88100_en.html
https://cordis.europa.eu/project/rcn/88100_en.html
https://cordis.europa.eu/project/rcn/88100_en.html
http://af3project.eu/
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Fighting) • Innovative passive countermeasures: fast build-up of preventive defensive lines of capsules to prevent the 
spreading of fire from forest to populated areas 
• Early detection and monitoring: integration and deployment of diverse systems including satellites, 
aeroplanes, UAVs, and both mobile and stationary ground systems for the early detection of fire and for 
monitoring the propagation of smoke and toxic clouds. 
• Integrated crisis management: the innovative AF3 Core Expert Engine will perform overall coordination of 
all fire fighting missions. It will integrate three complex systems: 
    1. A Command and Control centre. 
    2. A Risk Analysis Tool (to assess health risks to humans, livestock and infrastructure). 
    3. A Decision Support and Fire Fighting Simulator Lab (to predict progression of the fire and the 
effectiveness of the active and passive countermeasures). 
• Advanced public information channels: smart phones, internet and dedicated broadcasting will be 
integrated in the global system 

SMART@FIRE 
(Integrated ICT 
Solutions for 
Smart Personal 
Protective 
Equipment for 
Fire Fighters 
and First 
Responders) 

http://www.smartatfire.e
u/upcoming-events.aspx  

• Sensors to measure environmental parameters and vital body functions 
• Localization systems to determine the  position 
• Data transfer and visualization systems to better assess situations 

MOBNET: 
locate isolated 
victims  

http://mobnet-
h2020.eu/index.php  

Locate isolated victims during disasters in situations where it is difficult, dangerous or even impossible to 
access the affected areas; MOBNET will be designed and built as a reduced SWaP, on-board payload for a 
UAV 

TRADR: Long-
Term Human-
Robot Teaming 
for Disaster 
Response 

http://www.tradr-
project.eu/contact-2/  

Novel science and technology for human-robot teams to assist in urban search and rescue 
explore the environment, and gather physical samples 

AIRBEAM 
(AIRBorne 

http://airbeam.eu/project
/  

The major AIRBEAM objective is to propose a situation awareness toolbox for the management of crisis over 
wide area taking benefit of an optimised set of aerial (unmanned) platforms, including satellites. 

http://www.smartatfire.eu/upcoming-events.aspx
http://www.smartatfire.eu/upcoming-events.aspx
http://mobnet-h2020.eu/index.php
http://mobnet-h2020.eu/index.php
http://www.tradr-project.eu/contact-2/
http://www.tradr-project.eu/contact-2/
http://airbeam.eu/project/
http://airbeam.eu/project/
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information for 
Emergency 
situation 
Awareness and 
Monitoring) 
PHAROS 
(PROJECT ON A 
MULTI-HAZARD 
OPEN 
PLATFORM FOR 
SATELLITE 
BASED 
DOWNSTREAM 
SERVICES) 

https://cordis.europa.eu/
project/rcn/188829_de.ht
ml  

PHAROS focuses on developing a sustainable, pre-operational open service platform which integrates space-
based observation, communications and navigation technologies to provide innovative services for a wide 
variety of users and application domains. Multi-hazard applications such as the prediction/early detection of 
emergencies, population alerting, environmental monitoring, crisis management and risk assessment are 
managed through a single, user friendly interface, targeting several users (crisis managers, operators of 
critical infrastructures, insurance companies, scientific/academic). 

RESCUECELL 
(Portable kit for 
detecting 
trapped and 
buried people 
in ruins and 
avalanches) 

http://www.rescuecell.eu
/  

Affordable and portable system for accurately locating mobile phones belonging to trapped victims 

FERMIS (Fire 
Event Remote 
Management 
Information 
System) 

http://www.fermis-
project.eu/  

The main goal of FERMIS is to design, develop and demonstrate a comprehensive solution for early fire 
detection, prevention, monitoring, prediction and fire-fighting, by the use of advanced and integrated aerial 
sensing system coupled with innovative sensors and a cloud-based architecture software. 

STAYCOOL 
(Lightweight, 
long endurance 
body cooling for 
fire fighters) 

https://cordis.europa.eu/
project/rcn/99604_en.ht
ml  

Novel system for cooling the body that is light weight, has low energy consumption and so can be worn for 
prolonged periods of time. Wearing the StayCool system will reduce the wearers core temperature and 
allow fire fighters to stay at the fire for greater periods of time and so improve the efficiency of fighting the 
fire 

INACHUS https://www.inachus.eu/  Providing wide-area situation awareness solutions for improved detection and localisation of the trapped 

https://cordis.europa.eu/project/rcn/188829_de.html
https://cordis.europa.eu/project/rcn/188829_de.html
https://cordis.europa.eu/project/rcn/188829_de.html
http://www.rescuecell.eu/
http://www.rescuecell.eu/
http://www.fermis-project.eu/
http://www.fermis-project.eu/
https://cordis.europa.eu/project/rcn/99604_en.html
https://cordis.europa.eu/project/rcn/99604_en.html
https://cordis.europa.eu/project/rcn/99604_en.html
https://www.inachus.eu/
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(Technological 
and 
Methodological 
Solutions for 
Integrated 
Wide Area 
Situation 
Awareness and 
Survivor 
Localisation to 
Support Search 
and Rescue 
Teams) 

victims assisted by simulation tools for predicting structural failures and a holistic decision support 
mechanism incorporating operational procedures and resources of relevant actors 

Snappii Mobile 
Apps 
 

Snappii Apps Snappii is a codeless mobile app and mobile forms development platform.Snappii offers many mobile apps for the Fire 
Department as a convenient and easy-to-use mobile solution that will help businesses in providing safe workplace and 
ensuring that the premises have all fire safety and fire suppression equipment in place. Reduce the risk of fire, inspect 
fire hydrants and extinguishers, collect potential fire hazards list and more. App users can even upload their own PDFs, 
edit them and share. 
https://www.snappii.com/ 

FireServiceRot
a 
 

FireServiceRota Flexible planning for on-call/volunteer fire services. Manage schedules and receive warnings in case of 
imminent understaffing. 
https://www.youtube.com/watch?v=tcWMviTr0sw  

RedAlert NMX 
 

Alpine Software Fire and EMS Records Management System that offers NFIRS, EMS, Mobile, Property, GIS Mapping, Inspections, 
Personnel, Scheduling, Training, Inventory, Member Call In, Smart Phone Applications, Data Conversion and more. 
RedNMX is the ideal solution that offers the perfect blend of standard and highly configurable custom modules in a 
package to best accommodate your agency's workflow process. 
http://www.alpinesoftware.com/ 

 Fire Package 
 

 Emergency Reporting The Fire Package by ER is a powerful firehouse software that lets you easily track, manage, & analyze whats 
going on in your station. Our NFIRS Reporting tool is your main entry point for data & insights about your 
dept. The Occupancy Module organizes information about the buildings in your community, flexible tracking 
tools make LOSAP easy & our Training Module helps you make sure that your team is up to speed. 
https://www.youtube.com/watch?v=6S1Yw2Kbv84  

Fire Station Fire Station Software  Fire Station provides an efficient way to keep department's information organized and at your fingertips. 

https://www.snappii.com/
https://www.youtube.com/watch?v=tcWMviTr0sw
http://www.alpinesoftware.com/
https://www.youtube.com/watch?v=6S1Yw2Kbv84
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 Optional modules include: Apparatus Checks, Expiration Date Tracking, Hoses, Hydrants, Incident Reporting, 
Inventory, Training, SCBAs, Ladders, and Pre Planning and Fire Inspections 
https://www.firestationsoftware.com/ 

Vantage 
 

Stratotask Vantage is a leading-edge pre-planning and survey tool built in collaboration with fire responders. Vantage 
uses common tablets to capture key, customizable decision-support data and can be deployed in days. Geo-
indexed maps, features and forms are accessible via a full range of methods from PDF to data services, 
supporting your existing dispatch, command, and GIS workflows without costly systems integration work. 
Find out how Vantage is Saving Lives, Saving Time and Saving Money. 
https://www.youtube.com/watch?v=6xqyucDnlMs  

FireHouse 
Manage 
 

FireHouse Manage Web based solution that tracks PPE, Inspections, Inventory and Maintenance 

IntelliView 
 

Silent Partner 
Technologies 

Web-based asset and inventory management software for Fire & EMS. Includes mapping and reporting 
capabilities. 
https://www.silentpartnertech.com/ 
 

 NowForce 
Solution 
 

NowForce NowForce offers personal safety apps, cloud-based computer aided dispatch, and mobile response tools for 
campus security, private security, and public safety organizations, enabling reduced response times, full 
situational awareness, and enhanced communications. Our emergency response software and apps make it 
simple for agencies to locate personnel and people in distress and dispatch the closest available responder 
to any incident. 
https://www.nowforce.com/solution/overview/ 

BeeON Fire 
RMS 
 

 ICO Technologies 
,Canada 

BeeON Fire RMS is an extensive RMS fire software  managing every aspect of a fire department. All modules 
are entirely integrated and perform, among others, complete management of human resources, inventories, 
prevention components and emergency-responses. The software also features web and mobile applications 
offering unmatched field flexibility. 
www.beeon.com/en/ 

FireWatch 
 

Infographics UK 
United Kingdom 

Enterprise resource management software for competency assessment and process automation of Fire 
Service Brigades. 
www.infographics.co.uk, 

 GeoSafe 
 

GeoSafe 
United States 

GeoSafe is an easy-to-use software that allows the communication of critical data to the field and even 
neighboring agencies on a different system.  

https://www.firestationsoftware.com/
https://www.youtube.com/watch?v=6xqyucDnlMs
https://www.silentpartnertech.com/
https://www.nowforce.com/solution/overview/
http://www.beeon.com/en/
http://www.infographics.co.uk/


 

150 
 

www.geosafe.com, 
“Cobra” tool ISE GmbH “Cobra” tool for fire brigades crisis management is supported by modelling communication or 

administrative processes that are typical for Germany. The modules that are relevant for crisis management 
are:  

• Cobra Einsatzleitsystem  
• Cobra Crisis management  
• Cobra GIS  

https://ise-hosting.de/ 
Rad-ems British 

Columbia 
Search and 
Rescue 
Association 
http://www.bcsara.com/p
ublic-safety/sar-tools/ 

The Response Assessment and Decision making Support toolis designed to be a risk assessment tool to allow 
SAR managers and leaders to determine the approriate responses to the varying conditions we see during a 
SAR task. It is a first of its kind tool in the world of Search and Rescue. 
The RADeMS tool is available as a app download for your iPhone, iPad or Android device. 
• Android App 
• iOS App 

AngelTrack 
 

AngelTrack 
• AngelTrack 
• angeltracksoftwar

e.com 
• Founded 2011 
• United States 

AngelTrack is NEMSIS certified EMS ambulance software in the cloud. Includes dispatch, call-taking, 
PCR/EMR, QA, billing, invoicing, fleet, timeclock, and HR. A single secure online application, accessible 
anywhere, from any device, runs your whole EMS organization. All roles can be performed from the office, 
from the field, and from home. 
https://www.angeltracksoftware.com/ 
 

American Red 
Cross Apps 
 

American Red Cross  
 

The American Red Cross has put out a series of apps related to preparedness and recovery. First Aid,Pet First 
Aid,Hurricane,Tornado,Earthquake, Wildfire 
https://www.redcross.org/get-help/how-to-prepare-for-emergencies/mobile-apps.html  

FEMA App 
 

FEMA FEMA’s disaster app has a tool for building an emergency kit, general tips on how to prepare for disasters 
and information for affected individuals on how and where to apply for assistance. This app is another that 
can be both useful to you in the field and for survivors. 
Download at: 
https://play.google.com/store/apps/details?id=gov.fema.mobile.android 
https://itunes.apple.com/us/app/fema/id474807486?ls=1&amp;mt=8 

http://www.geosafe.com/
https://ise-hosting.de/
http://www.bcsara.com/public-safety/sar-tools/radems/
https://play.google.com/store/apps/details?id=org.bcsara.radems#_blank
https://itunes.apple.com/us/app/radems/id963586358?ls=1&mt=8#_blank
https://www.angeltracksoftware.com/
https://www.redcross.org/get-help/how-to-prepare-for-emergencies/mobile-apps.html
https://play.google.com/store/apps/details?id=gov.fema.mobile.android
https://itunes.apple.com/us/app/fema/id474807486?ls=1&mt=8
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http://appworld.blackberry.com/webstore/vendor/18869/?countrycode=US&lang=en 
REMM platform 
& tools 

Department of Health and 
Human Services, Office of 
the Assistant Secretary for 
Preparedness and 
Response, Office of 
Planning and Emergency 
Operations 

Guidance on Diagnosis and Treatment for Healthcare Providers 
https://www.remm.nlm.gov/index.html  
https://www.remm.nlm.gov/downloadmremm.htm  

GFZ Earthquake monitor http://geofon.gfz-potsdam.de/eqinfo/seismon/globmon.php 
Indoor 
Positioning 
System 

Siemens Field of application is the management of emergencies: the location of all the people (inhabitants and 
rescuers)  in the building allows you to determine exactly the areas in which they are located in order to 
proceed with an orderly evacuation. 

Dräger PSS® 
Merlin® System 
Control Boards 

DRAGER 
 

Air bottle management: system to detect automatically time, air, and autonomy of each component of the 
team inside a building. 
https://www.draeger.com/Products/Content/pss-merlin-system-pi-9044884-en-gb.pdf 

8.3 Low frequency, high impact 

The CCC is “Simulate complex scenarios”. 
 
For the simulation of accident scenarios with low frequency and high impact, several models exist. The SAPHEDRA project developed in the context of 
SAF€RA has led to make the inventory of the main models and they have been ranked according to their complexity and their range of application. 
 
See https://projects.safera.eu/project/14 
The Appendix A of the WP1 deliverable provides a detailed list of models and software that are available on the market. 
See the deliverable at: https://projects.safera.eu/deliverable/10 
 
Name Provider  

(company, 
project, 

Short description 

http://appworld.blackberry.com/webstore/vendor/18869/?countrycode=US&lang=en
https://www.remm.nlm.gov/index.html
https://www.remm.nlm.gov/downloadmremm.htm
http://geofon.gfz-potsdam.de/eqinfo/seismon/globmon.php
https://www.draeger.com/Products/Content/pss-merlin-system-pi-9044884-en-gb.pdf
https://projects.safera.eu/project/14
https://projects.safera.eu/deliverable/10


 

152 
 

organization)  
INDIGO project 
(Innovative 
Training & 
Decision 
Support for 
Emergency 
operations) 

http://indigo.diginext.fr/E
N/index.html  
 

innovative system integrating the latest advances in Virtual Reality, Simulation and Artificial Intelligence in 
order to homogenise and enhance both the operational preparedness and the management of an actual 
complex crisis 
 

CBRNet FM Global CBRNet™ provides a Recognised CBRNe Picture, giving near real time vision of deployed sensors and 
allowing fast, effective decision making that will save lives. CBRNet™ professional staff provide clients with 
24/7 operational, technical and scientific support from dedicated facilities in Leipzig, Germany. The 
CBRNet™ package of equipment and services is based around three core pillars of activity: operations, 
training, and fleet management. CBRNet™ launches today at Eurosatory in Paris (German Pavilion HG630).  

https://bit.ly/2sGtdFf  

8.4 Multi-agency/ multi-leadership environment 

The CCC is to identify “technological tools to support data sharing”. 
 
Name Provider  

(company, 
project, 
organization)  

Short description 

SECUREVI INOVADYS company The solution facilitates collaborative work and covers the entire event management process by:  
- The synthesis of knowledge and its provision, 
- Communication, 
- understanding and analysis, 
- the dynamics of briefing and debriefing, 
- the production of reports and operational documents, 
- the maintenance over time of a global vision of the situation, 
- the transfer of information between the different teams of the site and the group, the advanced post, in 

http://indigo.diginext.fr/EN/index.html
http://indigo.diginext.fr/EN/index.html
https://bit.ly/2sGtdFf
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the field of security, to the direction to external entities. It is pragmatic, easy to use and operational. 
The software package is built as an interactive portal, offering a detailed visual knowledge base of facilities 
on which is indexed in business layers the documentation available in the company and relevant to the 
business operators. 
It is accessed by simple click and by visual and natural tracking: 
- all the external sectors of the industrial site, 
- production units, 
- buildings and their levels, 
- port infrastructures, 
- removable areas of the site such as the edge of ships. 
 
Contact: 
Jean-Marc Vergez 
Directeur du Développement 
Mobile : +33 6 27 74 41 55 
300, Rue Pierre Rivoalon, 29200 Brest, France 
 
URL : 
www.inovadys.com  

PREDICT EU project The aim of the PREDICT project is to provide a comprehensive solution for dealing with cascading effects in 
multi-sectoral crisis situations covering aspects of critical infrastructures. The PREDICT solution will be 
composed of the following three pillars: methodologies, models and software tools. Their integrated use will 
increase the awareness and understanding of cascading effects by crisis response organisations, enhances 
their preparedness and improves their response capability to respond in case of cascading failures. 

The project has developed a tool suite which is relevant for the cooperation and sharing of data between 
several organization involved in the same event in particular to avoid dominos effects. 

Contact: 

Dominique Sérafin 
CEA- Centre d’études de Gramat  46500 Gramat, France 
Tel : +33-565105446 

http://www.inovadys.com/
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Cell : +33-676735422 
Dominique.SERAFIN@CEA.FR 

URL: http://www.predict-project.eu/  

EPISECC EU project EPISECC was a Collaborative Project which will Establish a Pan-European Information Space to Enhance 
seCurity of Citizens. 

The project EPISECC was aiming at developing a concept of a common “European Information Space”. This 
information space is dedicated to becoming the key element in a future integrated pan-European crisis and 
disaster response capacity. Besides the development of a common Taxonomy and an ontology model, aimed 
at addressing the Semantic Interoperability issue, EPISECC will focus on the establishment of Interoperability 
at Physical (i.e. network) and Syntactical (i.e. automated information exchange) levels. One of the main 
purposes of the EPISECC approach, is to allow analysis of interoperability at all levels. 

Contact: 
GEORG NEUBAUER 
Senior Scientist 
Information Management 
Center for Digital Safety & Security 
AIT Austrian Institute of Technology GmbH 
2444 Seibersdorf | Austria 
T +43 50550-2807 | M +43 664 6207752 | F +43 50550-2813 
georg.neubauer@ait.ac.at 
 
URL: https://episecc.eu/ 

Crisis 
Simulation 
Engineering 
(CRISE) 

VR-CRISIS company CRISE delivers 3D simulation platforms aimed at teaching, training and qualifying response units for 
increased preparedness for risk and emergency handling. CRISE simulators are designed to address the 
training needs for individuals or teams, scaling the command ladder from first response operators to 
strategic command personnel. 

CRISE offers a variety of solutions, custom made or ready-to-use, with a proven track record in delivering 
training modules and services to enhance organizations’ pedagogy at a minimum cost. 

Contact: 

mailto:Dominique.SERAFIN@CEA.FR
http://www.predict-project.eu/
mailto:georg.neubauer@ait.ac.at
https://episecc.eu/
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Eric Maranne 
CEO CRISE 
Parc Club du golf, bat. 7 
13855 Aix en Provence-France 
Tel : 33 (0)4 42 60 05 01 
Fax : 33 (0)4 42 38 13 32 
eric.maranne@vr-crisis.com 
 
URL: https://episecc.eu/ 

COBACORE 
Project 

http://www.cobacore.eu/ 
http://demo.cobacore.eu
/#/needs 

Close the collaboration gaps between stakeholders involved in post-crisis recovery, especially with regard to 
local communities 
 

Emergency 
Services 
Scheduler 

Brad Goodman Solutions 
 
 

Online scheduling, credentialing, truck check, inventory, equipment, vehicle mapping, paging, online 
education, QA/PI center, HR Portal, Education Document warehouse, comprehensive report, and other tools 
for emergency services.  
www.bradgoodmansolutions.com , United States 

Floodtools  Aon National Flood 
Services 

http://www.floodtools.com/  

WebEOC® Profe
ssional 
 

 Originally developed for public safety and emergency management officials, WebEOC is also used for 
routine operations in private corporations, public utilities, domestic and international airlines, health care 
associations, and universities, as well as by government at every level---city, county and state agencies 
nationwide, and NASA, EPA, and other federal agencies within the Departments of Defense, Energy, 
Agriculture, and Health & Human Services 
Today, WebEOC is used by agencies within DOD, DOE, DHS, EPA, NASA, state, county, and city EOCs, 
domestic and international airlines, healthcare associations, corporations, public utilities, and universities. It 
has also been adopted by government agencies internationally. 

EFAS- European 
Flood 
Awareness 
System  

Copernicus / European 
Union's Earth Observation 
Programme 

The European Flood Awareness System (EFAS) is the first operational European system monitoring and 
forecasting floods across Europe. It provides complementary, flood early warning information up to 10 days 
in advance to its partners: the National/Regional Hydrological Services and the European Response and 
Coordination Centre (ERCC). 
https://www.efas.eu/  

mailto:eric.maranne@vr-crisis.com
https://episecc.eu/
http://www.cobacore.eu/
http://www.cobacore.eu/
http://www.cobacore.eu/
http://www.bradgoodmansolutions.com/
http://www.floodtools.com/
http://esi911.com/esi/index.php?option=com_content&task=view&id=14&Itemid=30
http://ec.europa.eu/echo/en/what/civil-protection/emergency-response-coordination-centre-ercc#_blank
http://ec.europa.eu/echo/en/what/civil-protection/emergency-response-coordination-centre-ercc#_blank
https://www.efas.eu/
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AQUAMAPS  FAO AquaMaps is the FAO global online spatial database on water and agriculture. It makes accessible through a 
simple interface regional and global spatial datasets on water resources and water management considered 
as a standard information resource, produced by FAO or by external data providers. 
http://www.fao.org/nr/water/aquamaps/index.html  

Ergo-EQ  
 

ERGO-Multi-Hazard 
Assessment, Response, 
and Planning 

 
is a fully functional, state-of-the-art seismic risk software platform that derives vital information for planning 
and responding on EQ-disasters. 
http://mharp.ncsa.illinois.edu/?page_id=44  

CAPRA 
(Probabilistic 
Risk 
Assessment) 
Platform  

UNIVERSIDAD DE LOS 
ANDES 
 

The CAPRA (Probabilistic Risk Assessment) Platform is an initiative that aims to strengthen the institutional 
capacity for assessing, understanding and communicating disaster risk, with the ultimate goal of integrating 
disaster risk information into development policies and programs.  
http://www.ecapra.org/  

RiskScape 
model 
framework 
 

collaboration 
between GNS Science and 
the National Institute of 
Water & Atmospheric 
Research (NIWA) 
New Zealand 

RiskScape provides a modular framework to estimate impacts and losses for assets exposed to natural 
hazards. The software combines hazard, asset and vulnerability layers, through a data selection process, to 
quantify a range of economic and social consequences.  
RiskScape currently provides for six natural hazard types: earthquakes, flooding, storm-tide inundation, 
tsunami, volcanic ash fall, wind storm 
https://www.riskscape.org.nz/how-it-works  

EQvis – 
Platform 

Project Syner-G 
“Systemic Seismic 
Vulnerability and Risk 
Analysis for Buildings, 
Lifeline Networks and 
Infrastructures Safety 
Gain” 

EQVIS is an advanced seismic loss assessment, and risk management software which stands on the 
Consequence-based Risk Management (CRM) methodology. CRM provides the philosophical and practical 
bond between the cause and effect of the disastrous event and mitigation options.  
http://www.vce.at/SYNER-G/pdf/download/Syner-G%20TUTORIAL_DRAFT.pdf  

Google crisis 
response tools 

Google Crisis Response is 
a team within Google.org  

Tools :Google Person Finder, Google Maps, Google Earth, Google Fusion Tables, Google Sites 
https://www.google.org/crisismap/weather_and_events  

Delft-FEWS  
Flood 
forecasting 
system 

Deltares . 
 

Delft-FEWS is a data management framework and modelling engine that binds data feeds and models in an 
operational context. The potential software customizations and adjustments to an operational (forecasting) 
system are plug-ins to the system. These extensions are e.g. simulation models, data imports and data 
transformations. Therefore, the software strategy for Delft-FEWS is centred on an open architecture, the 

http://www.fao.org/nr/water/aquamaps/index.html
http://mharp.ncsa.illinois.edu/?page_id=44
http://www.ecapra.org/
http://www.gns.cri.nz/#_blank
http://www.niwa.co.nz/#_blank
http://www.niwa.co.nz/#_blank
http://www.niwa.co.nz/#_blank
https://www.riskscape.org.nz/how-it-works
http://www.vce.at/SYNER-G/pdf/download/Syner-G%20TUTORIAL_DRAFT.pdf
https://www.google.org/crisismap/weather_and_events
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application of widely used open (data) standards and DelftFEWS being freely available 
https://oss.deltares.nl/web/delft-fews/    

GEM – 
OpenQuake : 
 
  
 

Global Earthquake Model 
Foundation  

Global Earthquake Model Foundation is a collaboration between public and private international institutions 
working towards seismic risk analysis, prevention, awareness and disaster management planning. It has 
created several tools that serve scientific and operational purposes. 
OPENQUAKE is a suite of open-source software that performs seismic hazard, risk and loss assessment (the 
most famous and recognized for seismic risk assessment) 

• GEM’s inventory capture tools  

• Earthquake consequence database: https://gemecd.org/ 

Tools:   
https://www.globalquakemodel.org/oq-getting-started 

Risk Data Hub 
of DRMKC  

Disaster Risk 
Management Knowledge 
Centre of European 
Commission 

It is a GIS web-platform intended to improve the access and sharing of curated European-wide (EU, EFTA 
and IPA countries) risk data, tools and methodologies for fostering Disaster Risk Management (DRM) related 
actions. It covers the following hazards: river flood, flash flood, coastal flood, forest fire, earthquake, 
landslide, subsidence; to be implemented: volcano, oil spill, water scarity, cyclone 
https://drmkc.jrc.ec.europa.eu/risk-data-hub/risks/data_extraction/#/?_k=exvmqj 
 

NATHAZ 
TOOLKIT 

 https://www.fmglobal.com/research-and-resources/tools-and-resources/nathaz-toolkit  

Crisis 
Simulation 
Engineering 
(CRISE) 

VR-CRISIS company CRISE delivers 3D simulation platforms aimed at teaching, training and qualifying response units for 
increased preparedness for risk and emergency handling. CRISE simulators are designed to address the 
training needs for individuals or teams, scaling the command ladder from first response operators to 
strategic command personnel. 
CRISE offers a variety of solutions, custom made or ready-to-use, with a proven track record in delivering 
training modules and services to enhance organizations’ pedagogy at a minimum cost. 
 
Contact: 
Eric Maranne 
CEO CRISE 
Parc Club du golf, bat. 7 

https://oss.deltares.nl/web/delft-fews/
https://gemecd.org/
https://www.globalquakemodel.org/oq-getting-started
https://drmkc.jrc.ec.europa.eu/risk-data-hub/risks/data_extraction/#/?_k=exvmqj
https://www.fmglobal.com/research-and-resources/tools-and-resources/nathaz-toolkit
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13855 Aix en Provence-France 
Tel : 33 (0)4 42 60 05 01 
Fax : 33 (0)4 42 38 13 32 
eric.maranne@vr-crisis.com 
 
URL: 
https://episecc.eu/ 

JIXEL Commercial JIXEL  is a suite of web based software applications for interoperability, allowing organizations to manage 
incidents and exchange information during rescue operations, either using the Web GUIs provided by JIXEL, 
or even integrating JIXEL with existing Emergency Management Systems (EMS). 

CECIS - 
Common 
Emergency 
Communication 
and Information 
System 

EU CECIS -  is the system supporting the EU Civil Protection Mechanism. It is part of the ERCC (Emergency 
Response Coordination Centre), a Command and Control Centre operating 24/7 within the European 
Commission's Humanitarian aid and Civil Protection department (ECHO), that replaced the functions of the 
MIC (Monitoring and Information Centre). 
http://www.iessolutions.eu/en/products/products-security/control-room/products-jixel/ 

Twitcident Commercial tool which 
originates from research 
carried out at the Delft 
University of Technology 
and TNO 

Twitcident  is a Twitter monitoring tool for emergency services. Twitcident, aims to enhance public safety by 
providing more reliable, accurate and timely information to emergency services from Social Media streams. 
http://www.wis.ewi.tudelft.nl/twitcident/ 
 

VirtualOSOCC VirtualOSOCC  is provided 
and operated under the 
umbrella of GDACS 

The VirtualOSOCC-tool  is a web-based information platform used for structured, real-time information 
exchange and coordination in disasters.. Functions like alerting and mobilization, on-line roster management 
or provision of a dedicated workspace for response organizations are only an extract out of a great variety of 
functions. VirtualOSOCC is restricted to disaster managers worldwide (governments and response 
organizations). Furthermore it provides additional services like moderated discussions, disaster simulations, 
and a training section, just to name a few. 
https://www.unocha.org/our-work/coordination/site-operations-coordination-centre-osocc 

GEO-PICTURES 
tools / product 
ASIGN 
(Adaptive 

AnsuR, 
GEO-PICTURES 
collaborative project 
under the FP7 Space Call 

Prevention and management of emergencies. GEO-PICTURES combines the state of the art in satellite 
communication, navigation and earth observation, based on a core technology with geo-image and -sensor 
communication at up-to-date satellite earth observation. The mobile version of GP is to be used for geo-
referenced visual input right after disasters. The core software solution used in the project is the product 

mailto:eric.maranne@vr-crisis.com
https://episecc.eu/
http://www.iessolutions.eu/en/products/products-security/control-room/products-jixel/
http://www.wis.ewi.tudelft.nl/twitcident/
https://www.unocha.org/our-work/coordination/site-operations-coordination-centre-osocc
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System for 
Image 
Communication 
in Global 
Networks)   

“SPA.2009.1.1.03 
Integration of SatCom / 
SatNav with GMES 

ASIGN (Adaptive System for Image Communication in Global Networks). It is designed for mission-critical 
visual communications and consists of two core elements: 1) the ASIGN Field Client and 2) ASIGN Central 
Server 
https://www.copernicus-masters.com/winner/asign-geo-pictures-crowdsourced/ 
http://www.ansur.no/solutions/94-ansur/products 

ETC Globalepic 
platform, Pulse 
software 

 ETC Globalepic platform has been used to provide different services in term of Information Management 
with the field.  
Based on Pulse software, the platform is providing different tools, all relying in a common model of 
information. The information model relies in the differentiation of five different elements categories:  

1. Information related to the structure of the crisis 
2. Information related to sensor or location information.  
3. Information related to media information.  
4. Information related to events.  
5. Information related to maps (Vector and Raster).  

 deNIS IIplus PRO DV AG 
Operated by Federal 
Office of Civil Protection 
and Disaster Assistance 
(BBK), 

The system deNIS IIplus (German emergency preparedness information system) is used for handling large 
scale disasters in Germany and is operated by the which is the main agency on disaster and crisis 
management in Germany.  

MobiKAT  created and set up by 
Fraunhofer IVI in a project 
(Interreg III A Initiative 
2005-7) 

MobiKat (Mobilitaetssicherung in Katastrophensituationen) is an integrated cross-border (region 
Germany/Czech Republic) system for mobility management and situation awareness during catastrophic 
events. It was used in the past, mostly in the case of floods 

ELDIS III    ELDIS III is used in Lower 
Austria at LAWZ 
Niederösterreich (Alert 
and Warning Center) 
(commercial) 

ELDIS III  is an electronic system for controlling, scheduling and exchanging information used to manage 
operations and incoming alerts, as well as emergency calls at centers of operations.  . In ELDIS III specific 
interfaces are integrated to connect mobile devices via a secure VPN connection. ELDIS III works with a 
client-server-architecture and is equipped with a GIS. It is designed as a decentralized system, where every 
location has its own database-access 

secure.CAD/Co
mputer Aided 
Dispatch 

Secur.cad is provided by 
Swissphone 
(www.swissphone.com) 
and the LSZ (Federal 

The software secure.CAD (Computer Aided Dispatch) is an integrated control system, designed for the 
coordination of disaster relief operations between fire brigades, emergency services and the police.  
 
www.swissphone.com 

https://www.copernicus-masters.com/winner/asign-geo-pictures-crowdsourced/
http://www.swissphone.com/
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Security Center) 
Burgenland/Austria is an 
exemplary user. 

 

CRISMA  
toolbox  

CRISMA (Modelling CRISis 
MAnagement for 
improved action and 
preparedness)  EU-funded 
project under the FP7 
framework 

In the frame of the CRISMA project, a set of software components (toolbox) for building of the decision 
support systems has been developed and tested by implementing several tools for planning and training of 
the specific use cases relevant to crisis managers. CRISMA use cases come in two distinct flavours: (1) long-
term “planning” tools for infrastructure investments; and (2) short term resource management planning and 
training tools. While the first use case group relies on highly site-specific models, the models used in 
“resource management” type of applications (and thus the complete tools) can be easily re-used in any 
location. 
http://www.crismaproject.eu/ 

ORCHESTRA  ORCHESTRA is an 
Integrated Project partly 
funded by the European 
Commission’s 6th 
framework. 

ORCHESTRA  is designing and implementing the specifications for a service oriented spatial data 
infrastructure for improved interoperability among risk management authorities in Europe, which will 
enable the handling of more effective disaster risk reduction strategies and emergency management 
operations. The ORCHESTRA Architecture is open and based on standards. Its specifications are contained in 
a document called the Reference Model ORCHESTRA Architecture (RM-OA) which is open and free of 
charge, and can be downloaded from http://www.eu-orchestra.org/publications.shtml. 

ARM-
OM100/MDG 
portfolio 

Airbus The ARM-OM100/MDG portfolio contains several modules with data management solution for first 
responders. It can be used as a fixed local/regional/nationwide installation or deployed with Airbus TETRA or 
TETRAPOL networks to manage incidents where such coverage does not exist.  
ARM comes in addition to a Airbus TETRA an TETRAPOL Network in the form of 2 new components, the 
MDG (Mobile Data Gateway) and OM100 (Operations Manager). Optionally a 3rd component maybe used 
when the multi-bearers or/and vehicle I/Os features are required. ARM is a powerful and field-proven 
solution, which allows mission critical organizations to efficiently track and manage their field operations. 

3tc Software/ 
Guardian 
Command 
System 

 3tc Software provides a range of mission critical software and modules to the UK public sector and global 
emergency services market to aid emergency operations focusing on efficiency and interoperability. The 
suite of software has been used by a range of FRSs (Fire and Rescue Services) and emergency agencies for 
over two decades. 
 
Integral to the 3tc Software Suite is the Guardian Command System which aids FRSs with greater resilience 
and resource management. 
http://www.3tcsoftware.com/guardian-system/ 

http://www.crismaproject.eu/
http://www.3tcsoftware.com/guardian-system/
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CLIO manager  Badger Software CLIO manager, is a tool aimed at providing an effective, co-ordinated approach to planning and responding 
to critical incidents and events, it provides the user with a dashboard where information for operations can 
be centrally logged . Developed with emergency services and commercial stakeholders, the tool has been 
used within the emergency services and civil resilience environment for many years. 
http://www.badger.co.uk/products/clio-manager 

Command 
Support System 

Vector Command Command Support System is a tool aimed at supporting emergency commanders and managers 
operationally by providing the ability to deliver and share a common operational picture during major 
incidents to improve situational awareness, collaboration and response effectiveness. This common 
operational picture can be shared across single or multiple incidents throughout all levels of an organisation 
and between agencies. Critical information can be accessed quickly and effectively and is updated on a real-
time basis. The platform is touch screen to allow for input by non-technical operators. 
http://www.withbits.com/userinterface_1.html 

Erdas Apollo HEXAGON GEOSPATIAL Erdas Apollo is a data management, analysis and delivery system for mass volumes of data. Data is stored 
into datasets which can then be easily and quickly disseminated to the right people and/or organisations. 
After data has been catalogued, end users can perform in-depth searches using metadata and spatial search 
tools within the Erdas Apollo Geospatial Portal. Erdas Apollo is used for crime mapping (MET Police Force) 
and for sharing information in the event of a crisis or pandemic, it is also used by a range of commercial 
organisations (Oil & Gas). The British Transport Police currently uses the tool to inform resource and 
personnel deployment and Olympic Games for the creation of used it during the 2012 London data sets to 
be used in the event of an emergency or crisis situation  
http://community.hexagongeospatial.com/t5/ERDAS-APOLLO/tkb-p/eTErdasApollo 

DWD weather 
information  

DWD Weather related information for civil protection (mainly in Germany) 
https://www.dwd.de/DE/leistungen/gbgfewis/gbgfewis.html 

JRC Database 
on natural 
disasters 

JRC  http://enatech.jrc.ec.europa.eu/ 

 

8.5 High level of uncertainty 

The CCC is to “get a clear picture of the risk evolution”. 

http://www.badger.co.uk/products/clio-manager
http://www.withbits.com/userinterface_1.html
http://community.hexagongeospatial.com/t5/ERDAS-APOLLO/tkb-p/eTErdasApollo
https://www.dwd.de/DE/leistungen/gbgfewis/gbgfewis.html
http://enatech.jrc.ec.europa.eu/
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Name Provider  

(company, 
project, 
organization)  

Short description 

RFSAT solutions RFSAT company The company has an "Unmanned Systems" division, pursuing: 
– Advanced sensing and surveillance systems for (semi)autonomous micro-UAV/UAS 
– Aerial surveillance, Search and Rescue, environmental sensing etc 
– 3D area / object modelling and analysis using autonomous systems 
– Autonomous and swarm operation of unmanned aerial systems (UAS) 
See in particular the solution in 3D Surveillance for Crisis Management (FP7 “AF3”), http://af3project.eu  
Autonomous UAV-based aerial surveillance, fire detection and 3D area modelling system has been 
developed and successfully tested in the first trials in Scaramanga (Athens): 
1. Embedded (RASPI) with STS-NIR spectrometer, detecting changes in atmospheric oxygen absorption & 
ionised potassium over biomass (forest) fires.  
2. Autonomous UAV surveillance, 3D modelling and volumetric estimation of e.g. biomass (fuel) 
Contact: 
Artur Krukowski, CEO 
311 Shoreham Street,  
S2 4FA Sheffield, United Kingdom 
Artur.Krukowski@rfsat.com 
URL:  
https://www.rfsat.com  

iDefender INTRACOM Defense 
Electronics 

iDefender, Maritime Interdiction Operations (MIO) Suite supports an integrated solution for Maritime 
Interdiction Operations in a manner corresponding to NATO ATP-71 procedure which reflects seaborne 
enforcement measures to intercept the movement of certain types of designated items into or out of a 
nation or specific area. MIO operations are normally restricted to the interception and, if necessary, 
boarding of vessels to verify, redirect or impound their cargoes in support of the enforcement of financial or 
military sanctions. IDE’s solution addresses the need for a system that allows the dissemination of real-time 
voice, data and video information under Maritime Interdiction Operations (MIO) that involves the insertion 
of a ship boarding team, utilizing high speed craft. Once aboard, the team undertakes a high-tempo 
offensive operation where command and control, accurate target recognition and prosecution are essential 

http://af3project.eu/
mailto:Artur.Krukowski@rfsat.com
https://www.rfsat.com/
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for operational success. IDE’s solution is tailored made to the maritime environment which is arguably one 
of the harshest work environments in which humans must contend. 
This system iDefender could be adapted to civil protection, fire and rescue needs. 
Contact: 
Vardoulias George 
gvar@intracomdefense.com 
URL: 
https://www.intracomdefense.com/  

FUME project 
(Forest fires 
under climate, 
social and 
economic 
changes in 
Europe, the 
Mediterranean 
and other fire-
affected areas 
of the world) 

http://fumeproject.uclm.
es/  
 

Documenting and evaluating which changes in the land or in other factors occurred in the last decades that 
affected forest fires 
 
understanding of the causes underlying past changes in fire regime and with projections of future (XXI 
century, several time-slices) climate and other socioeconomic factors that could affect fire, projections of 
the likely impacts on the vegetation and landscapes and on fire regime will be made 
 

 BehavePlus: A 
Wildland Fire 
Modeling 
System 
 

USDA/U.S.Forest Service  The BehavePlus fire modeling system is a Windows® based computer program that can be used for any fire 
management application that involves modeling fire behavior and some fire effects. The system is 
composed of a collection of mathematical models that describe fire behavior and the fire environment. The 
program simulates rate of fire spread, spotting distance, scorch height, tree mortality, fuel moisture, wind 
adjustment factor, as well as other variables; so it is used to predict fire behavior in multiple situations. 
https://www.frames.gov/partner-sites/behaveplus/home 

FARSITE: 2-
Dimensional 
Fire Growth 
Simulator 
 

USDA/U.S.Forest Service FARSITE is a fire growth simulation modeling system. It uses spatial information on topography and fuels 
along with weather and wind files. It incorporates existing models for surface fire, crown fire, spotting, post-
frontal combustion, and fire acceleration into a 2-dimensional fire growth model. 
https://www.firelab.org/project/farsite 

FireFamilyPlus: 
Fire 

USDA/U.S.Forest Service FireFamilyPlus is a Windows software application that supports the analysis of fire weather, fire danger, fire 
climate, and fire occurrence data required by fire managers to successfully use the National Fire Danger 

mailto:gvar@intracomdefense.com
https://www.intracomdefense.com/
http://fumeproject.uclm.es/
http://fumeproject.uclm.es/
https://www.frames.gov/partner-sites/behaveplus/home
https://www.firelab.org/project/farsite
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Weather/Climat
e/Danger 
Analysis 
 

Rating System (NFDRS). 
https://www.firelab.org/project/firefamilyplus 

 FLAMMAP: Fire 
Behavior within 
a Map Grid 

USDA/U.S.Forest Service FlamMap is a fire behavior mapping and analysis program that computes potential fire behavior 
characteristics (spread rate, flame length, fireline intensity, etc) 
https://www.firelab.org/project/flammap 

 ArcFuels: An 
ArcMap Toolbar 
 

USDA/U.S.Forest Service ArcFuels is a toolbar implemented in ArcMap which creates a trans-scale (stand to large landscape) interface 
to apply pre-existing forest growth (e.g., Forest Vegetation Simulator) and fire behavior models (e.g., 
FlamMap) to aid in vegetation management, fuel treatment planning, wildfire behavior modeling, and 
wildfire risk assessments. 
https://www.firelab.org/project/arcfuels  

 WFIS: Wildland 
Fire Information 
system 

USFS/ 
The Wildland Fire 
Assessment System 

 
https://www.wfas.net/  

EFFIS The Joint Research Centre 
(JRC) of the European 
Commission (EC) 

The European Forest Fire Information System (EFFIS) supports the services in charge of the protection of 
forests against fires in the EU countries and provides the European Commission services and the European 
Parliament with updated and reliable information on wildland fires in Europe. 
http://effis.jrc.ec.europa.eu/  

Firetactics Intergraph Public Safety 
France 
in close co-operation with 
the French Fire Brigades 

forest fire propagation modelling tool that help managers to make quick and documented decisions 
concerning the fire fighting plans.The I/MFFS module is an INTERGRAPH application that runs in a Personal 
Desktop Computer  that was tested by the French Civil Protection authorities (CIRCOSC, CODIS) as well as for 
training purposes in the Fire Academy in South France. 

G-FMIS-Fire 
Management 
Information 
System 
 

Proprietary / KEMEA G.FMIS (Geographic Fire Management Information System) is a Decision Support system consisting of a set 
of applications including Fire Weather Index mapping, forest fire behaviour and propagation simulator.  G-
FMIS simulates fire behaviour using Rothermel’s model and fire propagation using cellular automata 
tequniques based on Dijskra algorithm. G-FMIS is availabe in both Desktop and Web version. 
http://www.g-fmis.gr/   

Tiger 
propagation 
models 

Fire Paradox project 
 

This tool is based on a modular modelling approach and on the integration of different sub-models 
(combustion, convection/diffusion, irradiation, wind, insolation, fire spotting). The philosophy is that 
complex systems can be described by simple processes, with complexity arising as an emergent property of 
their integration. Further, we believe in a declarative modelling approach with transparent presentation of 

https://www.firelab.org/project/firefamilyplus
https://www.firelab.org/project/flammap
https://www.firelab.org/project/arcfuels
https://www.wfas.net/
http://effis.jrc.ec.europa.eu/
http://www.g-fmis.gr/
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the model structure and sub-model interactions.  
http://fireintuition.efi.int/products/tiger-2d-fire-propagation-simulator-model.fire  

Campbell 
Prediction 
System (CPS) - 
Wildfire 
Management 
Tool (WMT)    

Emxsys CPS Wildfire Management Tool (WMT)  is a free software application for predicting the fire behavior of 
wildland fires.  WMT is for firefighters, land managers, homeowners and anyone concerned with the 
behavior of a wildfire. WMT is based on the logic embodied in the Campbell Prediction System (CPS), which 
is a fireground logic and language system taught to wildland firefighters.  In WMT, the CPS logic is coupled 
with the fire spread equations used in the USFS Behave software to produce an easy-to-use tool for 
computing and understanding wildland fire behavior. 
http://www.emxsys.com/about/default.html  

EFEHR web-
platform  

European Facilities for 
Earthquake Hazard and 
Risk 

The EFEHR web-platform provides access to interactive tools such as seismic hazard models, products and 
information. Distributed data, models, products and information are based on research projects carried out 
by academic and public organisations. 
Currently, the seismic hazard models and resources for Europe, Middle East and the GSHAP global model are 
available. The latest update of the Swiss Seismic Hazard Model is also available through this platform. As 
updates and new information become available they will be added to the portal. Access the seismic hazard 
tools below. 
http://www.efehr.org/en/hazard-data-access/Intro/ 

Hazus 
 

Federal Emergency 
Management Agengy 
(FEMA) 

Hazus is a US applicable standardized methodology that contains models for estimating potential losses 
from earthquakes, floods, and hurricanes. Hazus uses Geographic Information Systems (GIS) technology to 
estimate physical, economic, and social impacts of disasters. It graphically illustrates the limits of identified 
high-risk locations due to earthquake, hurricane, flood, and tsunami. 
https://www.fema.gov/hazus 

USGS Software 
& tools  

USGS THRESH-Software for tracking rainfall thresholds for landslide and debris-flow occurrence 
Pedestrian Evacuation Analyst Tool 
Earthquake Software 
Volcano software 
Landslide software 
SLAMMER - a Java program that facilitates performing a variety of sliding-block analyses to evaluate seismic 
slope performance. 
USGS Twitter Earthquake Dispatch 
https://www.usgs.gov/products/software/natural-hazards  

PAGER  service of USGS https://earthquake.usgs.gov/data/pager/ 

http://fireintuition.efi.int/products/tiger-2d-fire-propagation-simulator-model.fire
http://www.emxsys.com/about/default.html
http://www.efehr.org/en/hazard-data-access/Intro/
https://www.ready.gov/earthquakes
https://www.ready.gov/hurricanes
https://www.ready.gov/floods
https://www.ready.gov/tsunamis
https://www.fema.gov/hazus
https://www.usgs.gov/products/software/natural-hazards
https://earthquake.usgs.gov/data/pager/
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 The PAGER system provides fatality and economic loss impact estimates following significant earthquakes 
worldwide. 

EMSC 
 
 

European-Mediterranean 
Seismological 
Centre (EMSC) 

near real-time seismic intensity mapping from ground motion parameters registration and necessary 
conversions and from people’s testimonies 
https://www.emsc-csem.org/Earthquake/earthquake.php?id=713510#map 

Several robot or drone solutions developed by many companies could also be used to remove the uncertainty during an operation. 
 
 

https://www.emsc-csem.org/Earthquake/earthquake.php?id=713510#map
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